


Institutional Archive of the Naval Postgraduate School 


Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1987 


Quit behavior of first-term enlisted Marine 
Corps personnel. 


Ingersoll, Alvah E. Ill. 


http://ndl.handle.net/10945/22447 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


Calhoun is the Naval Postgraduate School's public access digital repository for 


f (8 D U DLEY research materials and institutional publications created by the NPS community. 
«ist : Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 


NY KNOX appointed — and published -- scholarly author. 

| | LIBRARY Dudley Knox Library / Naval Postgraduate School 

411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 

























































































































































































































































































































































































a . bd . § Se be 3a.% Bet 8 F | blll “ LPs g yer ® Yr Pen di Ye 
| Me a | ' LU pe a 5» t' a8 i ee ee a =! TE tO to hb ee ET PY LD] i 7 5 oom bh Pak eeeeey Lb rer eye Py Sd 
no a. os The > he de ca Ar - on ~ Air a * a “ibys fate OEE ayes Cd Se aaeee ene meee ves, RTT replant where eae ont! 
5 ‘ . s\* 2 a P y t ‘ Le ee Le beh OW hee PM te) Tak id i a! 10s dye ht es eh ie eal 
uo : A) Brae 5 38 te Pa hath SC rr ert tod Mars Ye ee eI pi silos eae eery ? eer 
! oh v oe , ar a a ie 4 Ms aw i "y ; Re ‘ ; } ptt ‘ Me rn ber ‘» yi Pa Arte eran >) +f Perera aca Sarl PSesp steerer e tintin ante oper et ae 
a*® es ed id "7 Fae) Ly a by “Oni seg oe rr ire Sc a bla ew fra te Lo he PLS Jota beats a 9 my fhe $6 Os Aes pee 
: yu “a irs hl oF ORS Meer Se 0 oh Te Are Saye ates rete Lae e eet nh bruit 
3 ; n i aa he D “s Te tater NES TA YL oh es ee Mee TT Aas bebenet Ered er AIA Ce apa eee ae aaa 
. A 5 toh io & " . A y b bey a” LL ladies thee 
ei ' ", 4 F bd é . Fass te re 4's ~ as eS ae | eee «Ae j a ite at Y hy id a sae a's i Pee hy Oa » a tepapy e Papier PP OPN ene blade 
' as 3 ere 2. a -_ rn ' A rt Oe le Bie ene 2,9 Myletpeeen Ard iy ' iL par 
= . c oo ae ee Nes TSO UI hy ore teh A iat Pray dient ete Mee CTE ET nr a ae ear ae Corie bE RaR: 
TE PPR LRA OEP COUR RMEOL SrA’ Ruck telt ana t Kn Nat hak etree 
; . t oa ye 0 ee 0 tid me Raee OL z yar 4 ora ere ene a er 4 
ke ee STYLE s Verran ba he rah Aya lee a Pr a * de me PALS SO ed penton dO te Ted a Li Mi o we Peal ety eee Te eal 
, Te ae as. ’ a f re dseveey Mae PPE TT PLD Patan Cis YETI Ah oA bald hag Ah ira MSP Ob de db 
¥ A bon Pa Ve Pr me an Ta ere ce REE | cath Cae Ht " ee Pa or Parnes tT) See i a We Apert ta: Ly Fie ar ork oe : 
5 5 a ; iy roan et be bd ae Tin ee le A ae Serine hs hr Dead. + Oe RET Laie Loe ilps ty Ar RC ialehied \ a aw 
: Pare er ci PP TC on rer i Pk Pen) bg ee NO ANT YE Oo chs ae SS ie ok OTe 
J Pa ee oo ans : ry ay ee aig hyt mineed 9 ME COD Me ey Pre $* ere Wt * Hen a 
1 F , ware nae Pe ee A al ed re SeOUD Pie Salih re Le bats A dale Nie Th ka Marla 
v : ‘ D pane pen Fe Oe. Ls belie: OY ak pice oy Pk Phe . i | ye Rs bd in pe ct gs | igh ype 
des oe Se oy ae tg 4 ae ' ? Clb) 7 
- - re ee a dal *$ a Oe iat A aR ide Aon lari Cee: Asa ety . Sete PTL tet a a | =n. 
a os H n LEP PLO Sates : er ibob ten ie SEs elgg EA POT Yh) bray rer kt be an 
; ler scw arn WEE COULD GMa wire SION Lok nit tA tate Dons Rete ru hein open ade Mee ter ten meme ererte moms Yeaeel We 
He r ie Bs Se ae ; +. ae : hare? Ady. mt PROUT Tn SE ata barmnaa 8 OTT ek batted 7 
a: semee Laer yi rT “ eu a Fora SHPO pa ie dial fy, A ORI Sis tet MICA De Tai Se Rectan siete pa ak selirs 
, E p Be oe oh ae ee ee, oO RUS ahr Soh PAOLA Mtb d abt MN Sere ROT TG AYE Thr Rather tartar eben eem nn TT. Lat) ep pee 
YD « oT] ' 5 ansihs 198 E A Pat, Sa ages a Ciel u 
Bs . Pa a " Pe uo A yer ae Shee Ri ee ehh) a2 ae lah Aa Rc ere pattie hy e Lt Oe hd Penne Yah peepee ee 
A ny - a é A ht b ee | Me pe ae Anim ¢ Sen i Pe Oi ede ati blah tt ST meg! eet be zt Ce oO i Sahel aatg brbepete eet eT ena 
; : : 14 * ane RATS Js au BS sap eT Sh “ : pare Y 
- & en, ee eed CPP Ren Ty | Muibdaen Pee WITT chad Roba 4 ye ET i bh rae) TT Ce ldies 
A ‘re re qu PN RS be aie = Pr Pr LS be cet . POR Te hh Rea ead le Peer rtd Cnarery ora ier) Pe he hearth pape ah 
f Ae 4 " hs owas Vee CT idl thee a or an ada eae Pe referers br ds hobs pita RT a apbeanepng alt 
A a or Pare) pm Par a ae aoe % eee ee ta ok hte Pe ett RU aL th tial pater, Ors Oe a td ed lead LP nn as La tdidtnis 
os - a Dia Polat Aer am i Ie a PPP OE TO Tc. Seen eee ar I CRC hate ey FECT Ts Maree Le ee ee Pn ire el ooh Mechs tied taapeiean a Ct alah 
: Herre of A Jat rete, CALs ain eh eS er Mae Py ae EY the ea tu N Re ULE we rere Pro T Ok AS eh idee earn te te ott n 
7 = “ ere We Tt * Neale ; = eve t rs Lhe anes “rte e, 4g tee a PT Lali haha or) e 
, : ’ 1 , r . Lt 4 4 Th ae ae fe tela an be grye ” Oe ene po eM wwe Say Pyare ‘4 re Pei baie FS ee Ch del edited hae pepe ead 
i ; ws 4 5 Poe hee J x n a> gf 4 ae OI oid wera TE OTT ak APY a oh hd iia PL eee DD) ee eae rt et 
A De Fi Sa wy Aa | aaa +¥. aor 3 eee ahi Pe a4 Heyer a ne ery Aesore a Coen re eh eS Ahi Sey . ST ET Geta a eee eat 
: A Py aL Pie Seer, Ck ' a 2 Ate AP Ue ky oe Pa eS td aera hee Te hd Sidi PET ST ea 
vo ite WLU. © 4 Se es ron A6 Ver sets OE es Melted Ursa Fo ie ad Anais: ere Ae Ti LULL kites er een Peo ap desta Pet Ta Wades ie ‘ 
i 5 . a 1% -¥ hen ee Are ir Yo ee : PARR ATES Elid AOC rt OME teed hibit Me « heed 2 Aatpadpgleh pageeer see ee ee kee 
f Paar Oa 4 oe ¢ Pak ee ot 7 on “ COPTT Se SL a PR LF a eet Pee Bs A ta Caled as lth TL La det ener earl, Min Me Ailey He 
5 q oe Oe 3h Spee sc dk PCY Cc De ol aed : Op Ptete POR A Le EE ACs a 4 4tee He PREP Sy te ae hah al 7 OO Ie Lae haneetbe tr into Se 
= Y i ne FA Pa CN 1 jibe Sih Aye PA Mh ee eee TY ot MeL 2a lh beads E aS ar IT Na dds TTT heim he babel — 
rete he Fh 1a@es be ° 1 nema. ce Prk Bees ee FTP ee toe i Pe Sh kod te Ck kn ene PL derail b ty bh 
' : To ee 2 Meehse sand a Le) ry Sages A ease iy ee eee 
‘eee , Sy Boe age suc Bence elelded BOER Tig aie Sa gee ERR OAS Mes aac anh. estan esp aasteennme gee meetleaenn go ae gece 
- 7 b A 5 ae = *, Sd bid ss Co aa cha. 
. i 1 y u eet fy ~ e ae ch ees aah Ae both Ks ey Pept a * faba da sectpe Seip eee Ke Tica dap te eee iret at ST € ‘ 
: 5 ce SS A erent Ta OR oh Lieer nN ERG a, i ak: EEOC SRC ih tke pret eae Pe enameta 7 e ATa ee coer are 
% . Pam Aree Ty A Ape a rt Cy hei 4 rer a Om tee teary Ptr en dete th 2 Peres Vie yh L tiara ’ 
5 ; ” , ae ae 4 epteryeenes et %, Oh glans aT En neddar pr oe 
= A ry ha. cae id earn [sige eee EE tin oe fg) <i R/S TY Te ede Da ldeted as rer te Lt hea er Sa edhe tetas = 
r aT on tie yyy sr) DL ohbeen ae ee a CTE Mad 7 RTE TL Bah die eden: cry 9 a hlidind Lees ie behind 
bs be ee SU RCN eins tat CE ey Pee ee a 4 caper Be RI ahr RP ieteapaek ere Siathrape ere ePh iC for cca raat 
ry ® ra | Oe ed - a | Pees Y reins So 2 ie meld Site fe She tae ter tee pale. aes gree ROMS baer iss rotor aren Pe ebediind 5 Po 
A 0 1 i 3 ® wy ot “Aye Ht ada Pr ae od sree. ee ol Fywe'd we eonsay Mae Her: ager en® are ° ieee ie, Pee PTET 72 be fae Sal aD 
Cy ‘ oS rat 4 Bathe ae aie ea Boe ig te et a tong tam mat Ose do dapat ltce te . PTS tie tee and SE hited eaters rot 
Fy PP oe 7 ; «Wars ate A fyi Porn wn 
nl Se a ql Pere cn ed t a Hate ; Pr 
5 Peery) i meme ORY 5. Le, rere ere ar 
- Li PPTL CY thd Bey ba ba * Rem 
ee EN a} Se re cote VLR T aac aE Oe eerie soe 
' 4 ; Pe eS Lae? Pree tee YE We ke Me de pepe Fi eet tg) Me ey Loans pa ren orn) 7 
; ee ar iy Se Te Se telat PPT WL TUT ddan d ide 6 oh ad ae oS (emreely + a rare Por y: 
5 a ‘ : te ora Sy ate r ae en Nearer hae a7 fy" Ly ae Lh ae ea ye Pace thee fae 
D 5 rear a 2 a Oe Le tarda Fr how hy aga os deh 
y I PERC CN Ae rut PLANNIN TN TRO Se RLEN SINE Artec Rarer eer 
, . rite ' f | bee, Sr 2 . 
; Wiens mie SESH ET oS, cp eager tetemreceae MOS ss fara gg sgh Se LM forty Ra SEA er peehe grep etree TH 
oJ ae at Ans to bet $ = : <p ,* a oT Oo a a i an Mio 
F ah a ES Sa a ar NYT Le Ata ae ee Ay a art 8 ween ie Md ask ase aa 
P ; ° oa ers sete: Od are 4 Tn aie w/e P ays * eS Le erry a hatoee seer a a 
: Re OCR Sere er UCN ens tan REE DD et, ae Pee preety tread SSS ee epee wea aL Rites 
x tes are a i] eine? POOR ro tes i ,% par nL) TP ou aah Fp ware, Ah rel SS ban tn ge aay =e ers A lo 
: ; ‘ PPT é wr ut: a’ o woe Ta Fege ie IN! (Cw chee : Cast RT as denied a eS PT be 
Ps A ’ Aer ee ee 1 ees Se To ae My he Sgeit yh Pe OL ay pee eaPee es yt ey > ee 
7 ae Oe “t= Sy eA Se aay" elas arlate ie A Pes ros Ly plate range, neh MET OL hale ork eather eT 
. a) -* dl me’ 8 oh aa linet pal a * th Sorat eee, tbe n Hee ee "5, fen h. we @.% ha © huow tes by nar ee} ee te 
: overt a pers tas a aed hear RO TESA Th Rath okie 1 Ce EE YN oad te aS ey ae 
, Oh RRR RO a re Aa Aon ET Sale orage, Senet ae Wy packers: 
> > TS oie ee > 0 & ITE Ce ohek STN et Bree eS Re en ata pate ob Ea 
A “ee - agrt & ~~ tenga 2 4 OE Pr PS id Bd £m MONE TO Et, aye 4 Pe Dette aot S 
, : IPS nat aie, OY Dia oiled nee aches VEL Sia 3 ahihely SeenON Tae Lt ae 
RL GUase an TT | Oe ser te Pera e:moh tee Ble. 8 Se CR Rey ee er ele 
he WLS ; ese tS in PT heh ae Lt a Cae Ee 
CET S hae, ORSE LOL SINE bad ae CN Oey eb a8 
5 BoA anh ne Hypa eeees We Sh ee ».° "eA peste coop tp Netesp et erta 7g He AP 
: SALVO SSSI yh NBO rar ac ha FS Shae rcpt eee OT Lane th yy 
F SMPPT LSC a ak ih eee te te PES Ot RCSA Tas ta J beer laa ra Re es re 
eo fey 3 Pv a Tha he) ry pha nts Lad a (ya tt telined 
a See: Rhee ea a es OR ETE PrN OR ACC Sa ich eh auc 
a , ns Cie, act Pe 2 Pe had beta SL) SRE RM a fey Se scape sae? Pe SaPae SMRSN Oa eer eta) 
' Fe eels re es rT ee as PRT era aa ae ie Ne fond aren Or ke ‘ ae Sean Recher oe | eee 
e . ——— es rt Uo \ t ew 2 ae r nei ay” ite ails Rae, 4 es a) *g rth “ place ! le SE. og eed Fy 
A bd , Pl le a Le! Gi eke org gees NR Be bees til i fhe 8 8 tk Oe ee cate bechr ape 3c Peer ar OE oo peel ee 
“ ten Wane PEP ERTS RET SRR Ae SUL SA PLC Sree TEN ws bee RAND Renter 
bE f uy Cr ny c - ea ae Ee 4 iH ork we hd Sa werk cd Ls B 
; 4 Bak ss Oy ne SECA ET Rte i Mies eee dh Ge: te we Or SS 
; : S i pe earn ae! - ae ate 8 See T Rha tra hS cats e130 at Ah pees eh Ma nt ek bob 
5 ' ° P aw af ie ey "_ mes ies ha bene hae “h, 7 FERS eee 21 
c - A ; PE SNe eh a eee TT 
: : Jak + ~~ Re re 4 ey oh. eect 2 A Bs Pa | Digit We. Bad a eo 
u = e '¢ is aC. Sh Ve hy > te ee A H rae bP eh 
. f : P Pitas bs ai is ty ee ak PW314 CSRee RCS a 68 S ar 
. ad t oo r . - i r 2 en 4 Meg +A FA a he Pe Th ht St filed ade 
bd Pe ~~ Nae 4 bd pa k we ah ll F pe Pe a4 5 » ae we, an th ts 
. o , * 3 4 Me . Ps esac’ ihe! is ie rqunie Dey are eee e 7 ary ae 
A A ir Ps bg ® " Ch aes ws ' Yh he ee) eh Lear 1&4 tints se b “e b x a Pea! 3 hee 2} 
fl 5 rs , 4 i t i : ta te 4 r eee ee othe eee ask at es rte Rae 4 ET ae Oe 
ee ome ; —s ere os AW ARS? 8 aa tees Chan seers cy Dae er tm ya or Be 
f , ’ * r A a ke ° 
F . . rT 5 F mM Peta ; “a i i rr" F r , s ar ' aA aie“ ‘> 
ni : * f J « ° Py A rm Pete . a . ry 
: 20 ° : .- Sorin to ee. 
. i, PY o ce a) Fi ra 
A 4 Fs a ' 7 ae, fae oF 
z 1 . i : he ? Pres aus 
. \ RR an, 
ar a a 
] : _ Oe ; 
ve “ rte b 1 4 tf 5 of ‘ 
a one 
f i = y : > . ¢ ; a 4 
Cia é o a - “se 7 Lf Pt a : ~ 
A td ' Para LJ o A £ *s ree a Cat ey oy Sr . s. 
: 4 eh ml PAR) BSE OE oe Be, CA UES Sein 
‘ 4 , > ae hg a Lar eet We MS Pum eS Di oh ies Bue ; 
j S pike fe 7 ey ee OP gt eR ees RE Fg CP he 
ee ee Oe RY Ben ay es ener hiss Spots ste 
o 5 A 7 r] . a hd S i", Sy os = “ ah ek ev rs 
~ * Hy Pry ee - a San = 
_ ” = JOR, © ° td 5 °! Cy oa it je Seed 
nae es ee Ph WLR NR he Be NGC ps Py at ely 
a 2 0 GOs 5 ry 1 oA ee bal wg t ho Sy « Fe ra 1 i Cre Ts CY J 
: a War aS Mg reais GY Ste BR Tc ts AS Se Pt) ee tre oat 
Poet. . be Se ee Y Sac wrate Te Meee ae Oy Se ie ed 
; b N . 4 i a a *) Pee at ‘ Lat ba ee ¥ . tte 3 we wen ses da) ae he a 
F : Se ii Or aed es mae PS on es KAS re SA eh a eee a 
ie ne eee es is ose "feces fob So Hate tint vores 
5 : i . a 7 a err: i i Wd Ff ~ , at =k het ie ary t cy ry 
‘ hs a ay Ri eae we Fs Yi "e es aguage hn 
5 r ae F aaa 4 Fa ad ik Neti, ae Aare Z| ey - eg 755). ral 
z * «6 f > , ' , oar) ak ad s 7 Ta ed et f Bos a oe ee Hr tae eee 
ee a he Wg: MRE MCRL ULSI he SESS HSC Fy 
a = ’ ' Ps uw iH P| = Poy aq Poe As * ie, tA ae 
Pi P, * 7 fe i Lae ad Fe 2 a ee Bis Pe Par et al s 8 a Re ti th we el a 
ry] » - 7 > x ary d . 
Py 5 _ 4 Phos: P 7 Low Cla * Age Ee Lo weX cor te <3 pie eee a ae 
} ee ; J Ha ae ; if 2 Le fos nas : Hct te x rd er Ag fo «WwW ie oa Fae 
on o p ca . om Pw) <4) os Hl it Sa y rae 
y . ed CF aad 5 a ; f ay tag 4 
, i , Sm { 7a “f° “Gs Dro er IC FAR Laas cee We FEE att 
Prd A Pony ® rad om F- co : + 4 en 4 vr. r aee ere See oy 
: - Ff N é es a P Pre ie Ce a = otgite # i ee. rea a Os a "Ili yaw re 3 
P F . 4 Pine ve = aa Pen rs ale Pe ee dd ad dc : et ta 
f Py t ‘ ¥ 4, i se ‘a he E oe a 4 Fad es Yipee pit Fr eae + peer ty ta Sits 
ei ' : enc) + £ WAR ae SAMO PMRW A ee BAG OMT 7.0L RMP aR Dt Ci tatt omega ae Srey yy dO Tae 
Fi : F A Bd Pt a 5 . ee TPR RR dea Sere ; | 1 Lar r 1 s a alt pies Teh eee pe F 5 kee 
d ne ry ak! te Pai 4 Pee mi Heer ere | Se AUR OTE ie aie Pee SO SCT ral eens OTE eS a eee TT 
‘ . ty A a? - a : md id ah ery, de 08 4 Pr lbs ies ie emf CHa adhd «le, OG eS fe Laie reer a nF pom tet ST ae 
- C A ol é > A ; oe rf eer TT : 
ee aw ‘a, ” ne ae ar. ahs Bp le Pb Ave) B ae ps ea a at prs [agi erie Rte oe: ; 
: 5 Tate e a Wade <a > Pe pine shor a AE eee eee ge ct ea OP eT peer OE TE tad t tia erry eae . 
ae i eet Pee es Ls x rae Pert Bist? ie et gh Po ry uA ot sist GATT hatte VO > PA OS Dead BD jer Pee Te 
B 4 i e 1 ere 1 or ie “ 7 Pe ret ue py a a ae Be 5 :. bladed nied LPT er aks ie ap h RR 
Det eat et Pek) EN ade : wy woe J F Je ea ks [ee etopetet sett oe Oe Panera 
r 7 a ¥ 5 . * ej « M sj bi ats Ca 
: ° i 4 r 8 ‘ af gle : : P PL! ’ 50 Ar “e ‘ae See rn Pee tet 9 pee elt Fy bE ED A, ‘ad y hs and Le oh ES arises w a 
; , ‘ e1 S ag O pc O te Pal ot sl ee ah did Os ora Rag PP Oe Sd $1 Eppa a 9 ie eee hots is eee PS dene ee Lewrndket 
. Ly £ 1 Li 4 7? = © RH bs * baa H ° “ 7% : gal Pe el eat O z ; pore a pT Wi lalate sy = ar tT 4 betaine Sa tog C eaten , ee 
. a ¥ Pees i Ue 1s @ : b o ; be C cot eee a CI ein Ep be eo Fat a ie’ Falk pS TRL Y a ag beh death ae 
- U | “ae” ei 4 2 pepe sae wae? cc Se Lt Folded Spas reer) - toe €: Lape age tadghee og 
fT] ' Ld t : va ’ ; ri ne - 5 » Pe Ke by v v aed * a Spe a * ea dilaidh a A Ae Te afin tae “ote ay pe Pelee ae ee ad aa 7 ad £ 
os A i r . SY . ' si 7 Cer a ad we Li Py ee a a es Bee MEE Lc “ae ard Paes Pan 1 eet ‘ = a sas ee 7 OH 4 Ae at gg SOFA in Cine Fe at Rt POT ne ances ‘ 
bd , : Ug P bal at A nn, to . CI het dade AT ba kana” Ar} rk bv alt naidehcth STP Le einie-ate 
; é ° Lith F u aan = 7 es “J COD Cg) OF cae ve CF ae Shad cian eae y Le girl Meee NS Aare eee poe fd ene 
fl fl Le Par. ie Fy eed ewer were ee ta chee ee Tiss Coes PR ol fat er 
, 5 o —_' ie i pia OU ite Omer ie ‘at wa nc eumreaigpeune wae! See y faba PITT AL Ad be Vtg eh SPIE Mal a Se tee ee see oT Eee 
: Zt ; o S sae ot Car ae mere ie = Bd hd Or) (act aaa Pir ae eae : Ee Monge ee VO Oe yO ee peti ta DS edd ok haa os Ot asain es 
A + 1 @8 ee eer FD te we. ° here re Polat ae cated | oe OT ace gi Peer eer ee Cir alg od ae ph een a Ar 5 * ar =i Pa ee eT a anand haat 
om G £ A a be are wee e 2 a A a aa De woe of PS tf OS ck th ken a 5 
; sae : pris #8 Pa Upc 6’ a PS a oe . a ey co ate) Sy 7 Pi aa ate ae ag ora y a Gab es SRY = Agar Pues be $4 ot = ieee og doers Lied Abeer teeta ad aoa od 
% y os ay Ca ee mn Se Po Do has ak ee offi 8 hee pele “at ED a hkl i Sor ee el peer ba M4: rr tages Wont tee tt ees celta ear 
; . ge. nae oe Di : . oe ON hts Pe oe es a a ay 7 Sean Se , oe . oy ips Spies poets ita abe vik a: ety adie mie Sensei tet ea noe Wret 
. Me = Pare ee) an F Pay ek a diated 5 errs 1. tte aa iy To Cee a Neh corre aah eit ps — 
- roe | r ) n : ca a il voce ta" ff fale po Bt AP f Sag re eee} “vy ete BA SS aaa eee 
. F a ‘ et 2 M f ai an peesee fab hee LOLLY ao a bis are oes ek pth ie Pie OTP ras ennai 
“| > ’ a? . lar fa ot 4g oy ae G , epee Ch del io Ls ¥ Ps Feet D Tae per fod 5 Aqeepee re nee Glens eS oe Fn TT ae git aie 
S 7 - 2 . oe f es Mae Fy es orn we MA ee rere ere nT oe ek ed th $ : = ea secre ei ane re ee gla Paty ee ih atetagiee r: 
U . iu aa i Ps at WEI book Dhilied a * ro i ie iat Ladle A Tr Leama Pe a Pee Te ah tell se eT a heated bets 
5 - A . iS 1 ese Pere eTr Mh Se Tae a ie ame pais gee ry npg “- rr acetal a Patel! Lm by rd 7 eka iP Py Le Nakata petite me 
Fs serPpre ' ore > M te : ; A adhd S ae Sie adh s ot al pane) Fe ah aed ein 
. : p , ; Be BM is po ae el eninge ee ager Bee ews ae AP Se aan Ser pert i ee teed, aa pp pper in Pe oe ite 
U cd . D Oe PU Lares ee Se Collate. eT uber eeoe Mere Cees Aces roe ig ta COMO ET PT CT AD ol carl ingle OO ON OL Le ces inde 
° a f a - Py e¢ ‘ a J bi Pr Or a i Sd Aah ie M Te oe il apt es ers [anal uta Pa pode: 2 * ae te aiid i ir PIO abel prairie pt 
o P Pad Wie o : - it aie Fy ie a oi al ald we) epee ar spout ® Peet le oh ee eg A Lah ical S a dal ade salina 
He rd a en) x ? ie a ae 7 whe price Agra Pfoer Pare ape? ees re ag er ls = wesley APPELLEE lta ar i AL get eel teeta gic = 
4 f . ‘i = . 4 i " is Pisy : Pa, atte 
P Y , Ae uy ‘ue Deena a Sct. pa hoe ye, ee ee ee ea ed hotter Tae ley Ba ER a eet teal eee atte le grote 
. s u ie a R aad Ld be Pa POP LLL I dl edd ee PPT td el all acted Sab git agers Py eer) hl Le dd Mak gene oa TT Th pl aa pi PE reses eer ud : 
q uy aio | te SOR et HO Ue aL! a ae lithe poe, eee a OTL Laat ee ee reens SC TL ane OE ST ee ae ay Pe TT heehee) OMIT” LLY shaded 
1 ’ ‘ n Ce r . Ce ee alt LP dA od é eo OT Ik Lala f Pert le dal del Ltd Pyar FEE aia: tA <i r PO Trad aie lea eae eee 
5 A Hy er ab el 5 yi vieakale oe e* ; Set Yt O) ple aie ola) Rn IIT ee Balled een tes anthems! reo oe we png aT ent Ce a ad heal pT ep eT ahd err 
z Fy ara ane “i rat wep 8 FU oa bate SR al YB ec OP Pree eS fo eal Td ch gee Pee Ime fe lek of ball bi do-it Vos deans easerrteite 
Ms 4 , , Fr , nae Co ey oP per as wre pet eT as tet erty fos aera! PALER Aare reese ee edad: Ppa end ot spew ries F Od s inatainns 
F ? Y A r ro re Poe a 3 pe KT PIL Aes Wy ee ST lt la west betel ere ve YO TET ald beeline te FF Oe a ah ahaa Pe 
i F 5 Ce At pa ty 5 AY ae dod a he PP re eh APL IT odd SEE PIE EMM OF F eer 
ri Oa F he 1 A re Te ae ha Pere tea, ee OO POY I ka bls hd (Pe kell ae PPTL TL al dee pet LTS Labi ae AT 
Pa ae 9 Sea a. on 8S ft Ee Pete Pw PT OR ilieh oie earaene AEP TOPT. asides, Ae ah ahr ee aioe Cee Pap TT OP peer Oy decal eter 
p y ; f as rary aS me, te Ps ode hs nee pe pe ee ps, Rady Sp eee Vacate 2 wide peed TT" ene baat rere ot Les ipene eerie tae 
* ry ‘ A ' Ct) beh ee eo Ue ails lel bade? eee Ted CU dyes POI OL ne a, ; ee Ogee? wre Lek ead bigs 
: A i , all at , ; y A Pee oe oe . SORT aii che gre OY sk bbe RP TOT TC ol to hatha BOENTT Le add oh nainphe MT APE Tt Lk ators et OT: 
isa! r 1o¢ P] an) 3 el er ee he gee wets we Ter ae PT nt Wh, ditch Mh le tee 4 se @ PA ahs Lene te ae Cd dh diel B, BP iat abe A Pe tns IL od in ald e 
. f j Pe Pa 2 Pe PL Ae . Ai i Wt Sok ee ey anenl ea NTANOINGINON OTT To, dle Saat aE pe tk bbs kate bak. ob rT il 
a 3 Py fn = Pf ee Ao ae ee PD Lae eared rar ie or RiP FS aL AY es lie eye rere Ps Pee eT pikes Ce a da ateaea alia dT 
7 : — Ps PM Nerf U , Pepe ere SMe a peat eet Dh Pepe teas bs cert ol 
r p F i UU a Pd Chan we 8 we here PEEL kh ahd eat ae he a Pid gh ainlinded PT OT al 7s bead Pe Pee at ad feel rate St 
3 f Pe f ee ae ie te nae ane A TLC Wed sone etry ett Sa GI ys Bi ve are cle pet nti oe, OCDE OTE ON Ne pacer’ f= 
7 ace en od rie oon 3 i TT edad Ae Bd ala we Sy PT ny ip eg pots CS tes e ee ads 
a Fi 5 Bint earns ares ere Set 0 A MP aR re rw tert awe Sieh TPS repre Ty bal PE A ipod arian en eT 
‘ . P ri Pi Oe ed Ae? 4 f ne 7) chap nar Far eer SLI a ip Pk rman ected Pe om ST abana ret ; OLE alte i Prd doa pila a 
é e or = - ‘- aye A 5 Or ee es - i oat ee 2 Py Th ee eee ae et ed a wee ea oe ok Ind alll ae eT diet bactat ee wr ee Per a 
, . 5 p re SA ES plows ‘ pert ae aL el rer Oe 8 Wn EE ie ON all ord 
ot rn) . POP NE I Ae PS oe oo a A et SS OD EE eS ay tet Aine orm EN Ans cour wneacee rote NP sy JOS TVS TOO NE Tn oe per a 18 nee gS oa 
‘ 1 tao" WY ar eres te ea ahah sth AeA Aad de aes Pride Lane ae | Pe he a bce ph REY il kendo 
A D L! = A Pa as pear Ci | ae re es cote t fay? gcc 0 wees ewe fhe! ng Peery th dak Feta aguas Fey att OR 01'2* Po aS se Bn 4 ow Fee a = Tall pre 
F . re ; Ta Le deel : Pe Sy ee ed ee WON to ale at ede rile 4 Lid aha TT ie at kh ee mal i hag 
ee SL Te EIS LK MIE Atk ee RMS LL Ratan cep erred eee Teh atari pen keel re 
A - ; Pn) i Pee tla 7 a i P : = Po dea. eat pape ete shityeeeme ve " OT. i pelebhied dl f Oe dale died | kde F 
1 D mS |) Ad _ h ss i LU " e ae 4 be Snot On oy ae oy Aad ae Pi Ere re ap sate oe arcs Ck et aes he es ited Fetal 2 Ped Bie ahed seg it PI en art ee tel el ain alee iret 
, q C Fiore it ULAR: POG EL ae i) eS | TT Me LAR Advettns Set COE Lp ieee ote Ce cnateg et perpen? Td ign negireerore iba ee $ 
bd ie aE U 4 ie see ae epee le — he paint ret ; eT ik db the anal A dk aha.) A pag 
; : e nn i i ite Oe RY a ay wi ye re Pi f a rs teh? Oath i2 OH oe ae rs ta ll gt be eo frites gx @ ek an toni Scegeetg ‘ Hee OL TAN pean et hs ttasee nee p ep f 
Pe tte PAL ra rer a VS Fac) . eee ae a Ca ieee PSTN, hk caged ie ee TT hd ; Pee TY Se Ae At ee OTT A och patience OT sa 
an i ri a. . ee COU er Pe St a tod | F ? Aner Ld Partner Te Gone Lt OY A Ue eet Pee ft Ud de Pte se dad OPE TT Le atria ? 
5 D A ‘ Le bet oD 4 r A ee eget) a Nee ae a NS NE EN hh acme Oo Pa Yel TL aL chute wll ITED TL edt act pepe apne rl Te deedeaaefiern 
- ; A j ; : - F Pa ee) ry are A ny Pale Pe TF Cae pupae Ce ah ules ROAR STi MR Dh R ehaee aati eh ions TE aed eae ET Cl cea de ti® eat Pere 
occas ad o a Pe ee Lee rr ee ie fe alge aT I td Dr ba 0S, Nek oes PP A le eed inh RUT oA aetin e tory (Ts fats ye oa Ie Ae BE aE ldontehin tt erenyes 
p fey ra er u cS ae ae Ee J TUS rN ti mare irs a er Redd ne ecierdt 6 Oe SY Lis PRE RAMON UTE Loy adh BRANT EEE ToL aot dnte Aled RT te eae 
4 F { gto nS BO dds mire rea tN a ed h One ey le ee eer y baad na iro urnne stp toa! Sed ad? 
A ,, é en ener Pi ae re te Ly Wer ek Ab be Ci LIE Sy CA is Od ae Pir en Ls a 11 ok 6 ey te RES hein PP Tt Laka fer 
o ee ae: a, & Pal bs RET ry Ck te iad ate Er a heal Pte til Teo dh ee Fal bas diets Pe, rh teeetgh Lal 
5 an] ue nl te ae Aer A P a ee ier A ee PRE Trt te eK Mighell ak eed wea 4 purer eer hee Ow pe rd Par Tr a Re NY ele 
- an : " ae 5. a ae RD 4 bey <n ORL ao a PPE LRT ce eH Mo APA te ede CE OOO LL erp rheh rennet Lat 
oe. H ° F Aaa a ee ity Fae oes ee ee al Pir oe is ag fat oe ee a ha OE Te ab IN die Heer LY gave ce bea ee Pe LO tal tle dabei ah NPP ares rene PMTT 
ui iia y hs Nea Or aL 2 TT 5 BR ee eee er enen ge senthots PTE ele A tak it Pande sael . 
, TIS Pre. a le ee A rer td ed ded 4 rata ut es se ari® ppermarete rr ky 
oi n ae Stee aeorbiii Fe , te Pd Teer Se Lote Se on reer rn ett ale pide SE Sy Oe epee ier oT pede Pt 
‘ : a) i fe re Yt Orn Ce ee are ar rae + were PP Tb peat ey MII TiS Abt aod i ptt Te akg b paneer yer stele 08 
y a ny ry r ° ’ ‘ are ra s tr F a ha ie i A o fe © ree a een or 6 came me 9 Ag (eat wnt’ Ph ot dil ' Fyeqehe' se smelt LT leks per Te Le ad Pa ee dD d on ee a 
° ; Fw #8 A a ah ‘wiere a’ pony ream ; Peet ele SD itd OA eet PTT SS ak ad PROT hela ory 
. a i i ' rs +a 71 ‘4 ‘ 944 av a r n pet) I a Ad ow OT ai ded ayee ee Pry oe ee i ettaai tal iid pa a Pet OT ateeepughy 
oa ar) on Bae ote 7 ear am INS eae MONS cal rte Pe er ec be eke Tl Un Setar oe a rad ORY te ys et OP De Et a gana eh Pa ae 2 
= " ’ Aries A Pty rs bp CH, He vy Ree I RL Son ey v7: ghee Rw Aor eae OFT peepee ieee a Med Pers 
A a he 1) oe: Ca ‘ rte?) Fite 8 Ee EMO ey ith, 8 ere ener 46 0 Vee YT Ly ok PRT TS “7 5 Lebrnntere Ty fat akat/ peg pe sac rare eae 1% 
. ar i i a 4 a » 709 ite ~ A 4 | ay heed ay re rs it ert Se Ai as 4 4 phat eet, Tape pt 4 i Aachs pt APS LAM ee eget Lab Aad bpp tL La eck edhe atic rT 
fl o b 5 re ou eld r Fe Hie + yao ae i LON Red tte Orrin eC Ao Se, gi) ir Mar TOTES Leo aah Pee e Labedic. War Pike ck eee PETE ee et 
: 4 ro ue ; J Pe MS Yeeeah OE tesa Pied “haragee wei yird’ & igh eee ey re a ope oe er a 
f . . 5 Ch ieee Vaiuneere LS, By Ts £0 Ft ee ye ad? eae Lel re Lf grap aromas! ive 2°00 2 H ter pewl to SL oh teal 
a Rea lo re UTM SR NC ARN Sar Rica A aati ny ty Sear ne rate pee oe 
D f Poe a a? as er LP C “ Por eae TT oe PUM 4 Lael MA Hh Soret) rth) ee hdd é FoR elegy aa 
; Y ° f A s A "6 i A p 7 Mn ee aera Ti Oh 2 hah ee Ae tS. ak Re aris Ore Dr al ka el res th oe 
' ‘ n , ChE ; yn A OF it ee es pPreoien a kd yest ee aa aakinbich? 
¢ y A ] (hee : f ' Ly La a tet A eS repel a tte & Greer hile Ok km Ae ed eR ST aI Oe | Coe TT ha ol ena eet ee fh badd 
Py : an Pesci er naw hee af ‘ A A ea ie paae! eee A Fi ae & ne Lae OA NT en a7 Lote * a hh PE Tat Me re TN hap ie fF Re pe aren Test at 
p p - ve Nato «Uh ) an oat PPM Diy MLS aD alg er MR a ae ere CS lade seme Pete PT LE tie ii eA 
: 7 ; a eri ee at oe pra piie eee, nA LN hee es ght te, Pay Tae ope r eRe rane Trae eT Le a me Pmt tar Leap) 
; i ie cr ea Me! 7S AD ce adh et i, Pe be A AS sees Taree ON RIM yGoangs sel PPR OI Me en corer ia 
, 5 . search FP ho) ta PLL LUI NE it Sh Ameren A art " ae ease 
| ED Ree TON Mn Corre ea nie er one anime MRM trN itty ee AR TR iy pie nent nos 
rae} ay - P ‘ i aa) om 14 : i - Pu aie Pre ar f e \ ere me) gl. F PES Rie) tt pacer ie TTI Ne Par J ‘4 Lede th RETR See eee 
ay r ae F i Ps — Ul a Va c= + arrerre , . P f ok at wil grt MATT re Loe ee ed RRO ae oo) ee 
y A r ry De i a’ i ES MT Ae oe TRL sh il SPeE act te EE TT DEL SN aba ae A Ce a ok Sa Per ek Akal 
ry te el a p 1g peer S PCY, any OTN ahd wae! Pes OF Rak thean et Fo aah Atal crea Che 
rae Lie 4 oS - , eae 4 E eae Pt Oh APT Se ats A ap ater te SED dd ha 4 Senor n ad 4 OT a lode 
ek ks a7 a aaa : is 7 Pt re a) At * ‘ae? ‘ et Ary 7 ae ° BA Ae ie ae Oe ae! AD Paes iy Mat ak a heen TS ot oth lind patrons 
; A oe : na ee er ‘i he Le aw ot f nia EC Md plat oF na ey Petey ii or Ae A CTT an a nt Sh Auden STIS Wy We ie. 
a Pa A 5 Pare ; oy 3 Ar w ? Pt eT ‘ |e it oe ae fag Peay SPIT TT dad io eee rT ee ass Si ical ; pert hr a 
Oe p : y » ‘ Ls POAC Sta i Lx hae aera Gir Vey? a ee ee iitee eh: eR EPO at LS ob ef Ty bah bat 5s 
# i. a ali eae ce ov vs y ae RT on a ee errr yin be to aed fw Ne fT PY ogee? seu tb rw 
A : ‘ 3 A is es rete te ee Pee 974 8 nigshote ta Gece ys sete, open greatest ng 7 ocd premiere : fra 
Z a | nd pe pete iples Paes eer u of begs heb a Peat Te ae a Dh Pee ty tak eal ha 
- i] ag . * -¢ f 5 i i ; Lh yi Por ee ae a) ey Aer ; pu sada | eta a eA plo. a rhe Bea Wet eet eR, RR PASM ot teat ak Ah Let ye y Me orate) 
5 , x Pa) .2 Hi A te Sia heap ta, Wh a Loading led reo DENS Fe Ly Pia) (va boda * parsers) Drie cone geen ee ne WD OE ne 5 5 
? a NR ne aero COL ae i EN Tr Wa Pre ras eres Fe in genes oS NP TIE Lash hn es 
, , a 5 ; : Sea eg ise 1 1p Me Fema I KG, kaa paver ter op OT te udet SOC Ly era rata rt Snagit 
. ; E a me aan - Wet lve Mo Ley SK Tye aa bd PLC Rte wh Utd “4 i tat wah hy; 
F D | 2 eo : : cf . am" LMR TIS Yo MS al dally Ca aats Au eer 2 Pp oy 
; . ar F | ome er ac | Pie tai | TR BPD 0 nn  amesrmerys (era paw a 
. ; ro nde : £ hi Poy a OT 1 eee et es | SYS me yea? J 
] @ . 4 ' « LT tale Aare Lat Tt etl i a, baad Png i 
U F 5 i A ; i A oi ere! at | L. iy Bec DEE Pk ber Bethy LA oa bat N 





TDR oeRY 
TAVAL Pus: - 3276 SCHOOL 
AOWNTEREY, GaLibviwisA 95943-6NN2 














NAVAL POSTGRADUATE SCHOOL 
Monterey , California 





— 


Cult BEHAVIOR Or FIERST-TERM 
ENLISTED MARINE CORPS PERSONNEL 


by 


Alvah E. Ingersoll, III 


6 


December 1987 


Thesis Advisor: Loren M. Solnick 
Thesis Advisor: Ronald A. Weitzman 





Approved for public release; distribution is unlimited. 





BNNs dtd ot Bd db. ds i’ 


ITY CLASSIFICATION OF THIS PAGE 





REPORT DOCUMENTATION PAGE 


PORT SECURITY CLASSIFICATION 1b RESTRICTIVE MARKINGS 
CLASSIFIED 


CURITY CLASSIFICATION AUTHORITY y 3. DISTRIBUTION /AVAILABILITY OF REPORT 






Approved for public release; 


CLASSIFICATION / DOWNGRADING SCHEDULE a i : : mee 
adistribution is unlimited. 


FORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S) 


ME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 


(lf applicable) 


36 
DRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code) 


7a. NAME OF MONITORING ORGANIZATION 






Naval Postgraduate School 


wal Postgraduate School 


mterey, California 93943-5000 Monterey, California 93943-5000 


\ME OF FUNDING /SPONSORING 
GANIZATION 


8b. OFFICE SYMBOL 
(if applicable) 







9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 





DRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS 


PROGRAM PROJECT TASK WORK UNIT 
ELEMENT NO. NO. NO. ACCESSION NO. 
TLE (include Security Classification) 


IT BEHAVIOR OF FIRST-TERM ENLISTED MARINE CORPS PERSONNEL 








RSONAL AUTHOR(S) . 
INGERSOLL, III, ALVAH E. 


YPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) 15. PAGE COUNT 
mter’s Thesis FRO Mie Oe 1987 DECEMBER 


JPPLEMENTARY NOTATION 


COSAT! CODES 


ELD SUB-GROUP 


18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 






Quit Behavior, turnover, probit analysis, 
Marine Corps enlisted 


3STRACT (Continue on reverse if necessary and identify by block number) 

his thesis examines the effects of personal, human capital, and job-specific characteris-— f 
/on the quit decision of first-term enlisted Marine Corps personnel. Additionally, 

ors for census region the Marine enlisted from, the granting of a waiver to enlist, and 
er of promotions were modeled. The data provided are from the Defense Manpower Data 

er Cohort Files and include those who enlisted from September 1980 through September 1981 
. four-year contract. A model of utility maximization was used to determine the quit 

sion. Probit analyses were conducted from the general population and selected groups 
don marital status, race, education, and AFQT group. Empirical results of the model 
cated, for personal factors, being married and from a minority group significantly reduced 
s. The results on a census region were generally inconclusive but those from the Pacific 
New England areas had a higher propensity to quit. The human capital factors supported 
ence from previous literature that high school graduates are the "best bet" and less 

ly to quit. Finally, the job-specific factors for MOS indicate that the two areas with 


ISTRIBUTION / AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION 
UNCLASSIFIED/UNLIMITED LJ] SAME AS RPT. ~ ([[] DTIC USERS UNCLASSIFIED 


NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE (Include Area Code) | 22c. OFFICE SYMBOL 
Loren M. Solnick, Professor 408/646-2742 S4Sb 


All other editions are obsolete w U.S. Government Printing Office: 1986—606-24. 


UNCLASSIFIED 


UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 


19. ABSTRACT (cont'd.) 


the greatest likelihood of quits were infantrymen and electronic 
repairmen; it was in the overcrowded field of administrative 
support that the quit rate was large, negative, and significant. 


S/N 0102- LF- 014-6601 


UNCLASSIFIED 
9 SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered) 





Approved for public release; distribution is unlimited. 


Quit Behavior of First-Term 
Enlisted Marine Corps Personnel 


by 
Alvah E. Ingersoll, III 


Captain, United’ States Marine Corps 
B.A., University of Southern California, 1982 


Submitted in partial fulfillment of the 
requirements for the degree of 
MASTER OF SCIENCE IN MANAGEMENT 
from the 


NAVAL POSTGRADUATE SCHOOL 
December 1987 


ABSTRACT 

This thesis examines the effects of personal, human 
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Additionally, factors for census region the Marine enlisted 
from, the granting of a waiver to enlist, and number of pro- 
motions were modeled. The data provided are from the 
Defense Manpower Data Center Cohort Files and include those 
who enlisted from September 1980 through September 1981 ona 
four year contract. A model of utility maximization was 
used to determine the quit clecision. preett analyses were 
conducted for the general population and selected groups 
based on marital status, race, education, and AFQT group. 
Empirical results of the model indicated, for personal 
factors, being married and from a minority group signifi- 
cantly reduced quits. The resultS on cenSuS region were 
generally inconclusive but those from the Pacific and New 
England area had a higher propensity to quit. The human 
capital factors supported evidence from previous literature 
that high school graduates are the "best bet" and less like- 
ly to quit. Finally, the job-specific factors for MOS indi- 
cate that the two areas with the greatest likelihood of 
quits were infantrymen and electronic equipment repairman; 
it was in the overcrowded field of administrative support 
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I. INTRODUCTION 


A. Background 

Because our military system increasingly requires 
skilled and experienced personnel, the retention of those 
who have such skills and experience has become a major pol- 
icy goal. Enlisted personnel who enter the Marine Corps are 
committed to active duty tours ranging from three to six 
years. This analysis will focus on those Marines who en- 
listed in fiscal year 1981, on a four year contract. There 
are primarily two types of separation that occur, (1) 
Beooe who decide to quit prior to their initial contract and 
(2) those who decide to quit at the end of their enlistment. 
Each of these separations has major policy implications 
Since substantial costs are incurred in recruiting, process- 
ing, and training personnel throughout a four-year 
enlistment. Additionally, there is another and greater cost 
that can be incurred which is difficult to measure; that is 
the negative effect that attrition has on overall readiness. 
Early attrition from the Marine Corps (leaving before ful- 
filling contract) is primarily a function of substandard be- 
havior of individuals. Since eurrent policies require the 
discharge of those with substandard behavior, one cannot 
determine if these individuals wanted to stay in or quit the 


military. My focus for this study will be on a choice-base 


model. It is therefore necessary to analyze only those who 
made the quit decision at the end of their first term of 
service. 

The current trend of increased quits and the inevita- 
bility of trying to recruit from a shrinking “quallirtlediiame 
itary available" (QMA) base are a real potential problem for 
manpower planners. Today's Marine Corps is an organization 
that is becoming increasingly technical which in turn re- 
quires increasingly skilled and experienced personnel. Ne 
the Marine Corps is going to maintain its ability to manage 
the skill and experience structure of the Corps into the 
mid-1990's, it will need to know more about the reasons why 


people quit. 


B. Research Questions 

This analysis examines the questions of what demo- 
graphic, human capital, and job-related factors influence a 
Marine's decision to leave the Corps at the end of his first 
term of enlistment. Demographic factors include character- 
istics such as age, race, sex, marital status, and number of 
dependents. Human capital factors reflect the amount of 
time an individual spends in gathering education and train- 
ing that could have Been spent at work. These factors in- 
clude education, participation in service-oriented youth 
progrms, such as the Junior Reserve Officer Training Corps 


(JROTC) and Sea Cadets, and previous work experience. The 


job-related factors include pay, promotions, military occu- 
pational specialty (MOS), and expectations of future salary 
as related to bonus incentive programs, special pays, and 
opportunity for promotion. 

Two major problems are encountered in attempting to do 
research in this area. First, due to the wide variety of 
MOS's, it becomes necessary to group individuals into gene- 
ralized occupatinal categories. In doing so, it is possible 
for offsetting factors within the groups to mask the effect 
a specific MOS may have on the decision to leave, by absorb- 
ing part of the variance between itself and the dependent 
variable. Second, to identify those factors that influence 
the decision to leave, the statistical models generally re- 
@ueeemthiat Other factors are held constant while evaluating 
each factor separately. Models that allow for interactions 


among the independent variables are complex, and beyond the 


scope of this research. Additionally, this method accounts 
for differences in individual attitudes and specific 
"tastes" for life in the Marine Corps in a limited way. ate 


assumes that these attitudes and tastes are distributed 
randomly in the sample, and are independent of the explana- 


tory variables. 


C. Scope of Thesis 
This study focuses on actual decisions to leave the 


Marine Corps as measured by personnel records. In analytic 


terms, I am interested in those factors that contribute to 
an individual's decision to leave the Marines. The leave 
decision can best be understood in the context of labor mar- 
ket competition for skills, in which the Marine Corps com- 
petes against other services and the civilian sector for 
necessary personnel. Within this framework, individuals 
assess the value of compensation and other benefits provided 
by the Marine Corps, weigh them against civilian 
Opportunities, and act in a manner to maximize their self- 
benefit. The Marine Corps, on the other hand, has limited 
resources to induce individuals to remain, and as_ such acts 
to minimize its costs in retaining personnel. It is those 
factors that are subject to policy control by the Marine 
Corps, Department of the Navy (DON), and the Department of 
Defense (DoD), such as military compensation, eligibility 
requirements, benefits, etc., that I will concentrate upon. 
It is important to know, for example, whether most of the 
variance in the decision to leave iS associated with 
compensation, a factor that DoD can directly affect, or 
whether the leave decision is a result of specific features 
of the service environment or attitudes individuals hold 
about the Marine Corps. 

There will be two types of analysis done: (1) an aggre- 
gate probit model uSing the 1981 cohort data, and (2) 
selected subsamples based on demographic characteristics of 


Specific groups. These models will then be tested using the 
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1982 Pohort to determine their ability to correctly predict 
leavers. The results from each model will be compared to 
determine if a statistical difference exists between them. 
The use of OLS, logistic, and Probit functional form will be 
further discussed in the Methodology Section. 

Previous research in this area has focused on those 
individuals who decided to stay in the military and the fac- 
tors that influenced them. This approach has its limita- 
tions in that estimates produced could be omitted variables, 
and the limited sample can cause selection bias effects. 
For example, suppose that I estimate the effect of education 
level by comparing the quit rates of higher ranked and lower 
ranked personnel. Even if all other factors are held 
constant, people who are a higher rank may be different from 
Others. It could be that the quick advancement was a result 
of a more productive and positive attitude toward the Marine 
Corps to begin with. Selection bias in this model is impos- 
sible to do away with. I attempt to control for this effect 
by including variables that represent an invidividual's 


amity . 


D. STUDY ORGANIZATION 
The study is organized in the following chapters: 
1. Literature Review -Will review and critique previous 
studies, both civilian and military, in the area of 


quit behavior. This chapter is organized into 


et 


relevant civilian studies by theory and methodology 
followed by military studies in early attrition and 
the reenlistment decision. 

Methodology and Data - I will first describe the 
data, and discuss the use of Ordinary Least Squares 
Logit and Probit analysis as modeling techqniues. 
Second, I will discuss the limitations and differ- 
ences in the models. Also, I will utilize Pearson 
Correlation test for multicollinearity and Chi- 
Square test to determine which variables are inde- 
pendently associated with the dependent variable, 
leave/stay. 

Analysis and Results - Presentation of the original 
Probit and selected demographic subsample parameter 
estimates. Interpretation of results in terms of 
the relationship between individual characteristics 
and the dependent variable. Discuss anticipated 
results of models as related to previous research. 
Conclusions - A summary of the findings, discussion 
of the strengths and weaknesses of the study and 


recommendations for future studies. 


Wh 


II. LITERATURE REVIEW 

Research has shown that quitting behavior can be ana- 
lyzed through the use of economic theories of utility, 
specific human capital, job-matching, and job satisfaction. 
This study focuses on the-development of a choice-based eco- 
nometric model derived through the application of these 
factors. 

In my review of quit behavior literature I found a con- 
feeeue application of the economic theories of utility 
maximization, human Capital, OD matching, and job 
satisfaction. The basic approach to analysis of this 
behavior has been to first establish a hypothesis about the 
quitting behavior of a specific _ group. Second, 1s. the 
application of economic theories previously mentioned _ to 
generally support the hypothesis. Third, is an explanation 
of the data and the appropriate sanitation of its inputs. 
Fourth, 1s the choosing of specific variables and model 
building using econometric techniques. Finally, establish a 
Final model, evaluate the empirical results and talk further 
On specific variables of interest (i.e., their elasticities, 
Significance, and positive or negative effects) and_ the 
meiity Of the model to correctly predict quitting behavior. 

First, I will discuss each of the theories as applied to 
quit behavior. Then I will follow through the above process 


of analysis of quit behavior by using selected articles. 
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A. DEVELOPMENT OF ECONOMIC THEORIES 
he understand the effects of human capital, “jG 
matching, and job satisfaction theories on quit behavior it 
is essential to first understand the concept of utility, 
which is an all encompassing umbrella. In traditrvonall 
micro-economic theory a "utility is a number that represents 
the level of satisfaction that a consumer derives from a 
particular market basket [Ref. 1]". An abstract application 
of this definition applied to quit behavior would be that a 
utility is a number that represent satisfaction with a 
specific job's pay, fringe benefits, social status, and non- 
pecuniary benefits. To utilize this theory the economist 

makes three basic assumptions: 

1. That an individual has a preference between different 
jobs and leisure, who can decide and rank in order of 

importance other alternatives. 


2. That the preferences are transitive. 


3. That an individual would always act to maximize his 
te dod tee 


Given these assumptions and that an individual acts in a 
rational way to maximize his utility, one could then model 
the quit decision. In modeling this behavior it is reason- 
able to believe that a person would always want more and 
more pay, status, or some other characteristics of job 
satisfaction. However, the law of diminishing marginal 


utility States, aS a person consumes more and more of a 


given commodity, ceteris paribus, the marginal utility of 
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the commodity will eventually decline [Ref. 1]." This 
implies, that at some point, it will take much more of a 
commodity (for example, pay) to compensate an individual for 
an additional hour of leisure. This helps explain why an 
individual earning $500 per 50 hour week, would quit for a 
job earning $360 per 40 hour week. In essence this indi- 
vidual values his leisure time more than the $1.00 per hour 
more he could make by working an additional 10 hours per 
week. This is a Simplistic two-dimensional example. 
However, in real life these tradeoffs are multi-dimensional 
with many different interacting variables. In the liter- 
ature reviewed, these variables fall into the following 
categories: personal characteristics, human captial 
factors, job specific factors (both matching and_ satis- 
faction), and perceptual. The economist then utilizes the 
Specific variables, which proxy for components of utility, 
to develop a model of the quit decision. 

Human capital theory can be thought of a as self- 
investment, where an individual trades investments’ he has 
made in himself (education, training, labor, talent) toa 
particular firm which has a specific value for that labor. 
The firm, in turn, pays interest on that labor in the form 
of wages, further training or education, and certain fringe 
and non-pecuniary benefits. What this implies is that indi- 
viduals with certain skills may be of more value to one firm 


than another and receive different returns on their 


ie) 


self-investment. Assuming that an individual has already 
joined a firm, how does he know when to quit? Whenever the 
increased returns both pay the initial costs of quitting and 
yield arate of return at least as high as alternative 
investments of one's time he quits. It is important to note 
that the costs of acquiring human capital occur immediately, 
so in calculating the costs and benefits (which are received 
in the future) one must use present value techniques. 

Job matching theory looks at quit behavior in terms of 
job Separation based on imperfect information between indi- 
vidual and the firm [Ref. 2, p. 973]. Before developing a 
model using a job matching approach to turnover there are 
three assumptions made: 


1. A problem exists of optimally assigning workers’ to 
JED. 


2. Employers can contract with workers on an individual 
basis. 


3. That imperfect information exists on both sides of the 
market (employee vs. employer) about the exact loca- 

tion of ones optimal assignment [Ref. 2, p. 974]. 
There are two categories into which job matching models 
fal First is the learning or experience model. In this 
model an individual can not fully comprehend the character- 
istics of the job without “experiencing it." Second is a 
search model of job separations. In this model the specific 
job characteristics are known; however, since it is costly 


to search through alternatives, an individual may take a job 


without complete information on other job prospects. While 
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working, and as more information becomes available about 
other opportunities, an individual reappraises his current 
contract and makes a separation decision. 

Within the framework of job matching, previously 
mentioned, is the question of how job satisfaction affects 
quiting behavior. These characteristics are captured 
usually in job specific and non-pecuniary variables. The 
theory is that dissatisfied workers are more likely to quit 
than satisfied workers, all other things being equal. These 
variables deal with compensation, and also use "dummies" to 
control for specific work type, i.e., laborer, engineer, 
administrator, etc. Additionally, variables that effect the 
non-pecuniary aspects of job satisfaction such as status and 


perceived equality of treatment are included. 


EeeeCEVELIAN STUDIES FIRM SPECIFIC 

A study by Scholl [Ref. 3] selected two large Southern 
California-based savings and loan associations to evaluate 
the effect of "career line variables" on turnover’ and the 
individuals intent on staying in the firm. The career line 
can be seen as the number of positions from entry point to 
ceiling in an organization [Ref. 3, p. 87]. As measures of 
the individual's intent to remain in the organization, 
Scholl uses turnover rate, ceiling (highest job attainable 
in current career path), transit time (time between promo- 


tions), position ratio, and mobility opportunity. These 


ny 


variables were nen used to calculate an "intent to remain" 
SCoOnmer This score was then measured against an “intent to 
remain scale." Finally, he measures a person's job position 
and intent to remain, and the total score would reflect the 
individual's current plans with respect to his future within 
the organization. The future intent for the individual was 
derived from a questionnaire given to the employees which 
identified different degrees of intent to remain from short 
to long term. 

The results of this study support the hypothesis, that 
career line variables are relevant to the individual's 
membership decision. A weakness of the study is that it 
fails to account for other variables affecting organiza- 
tional commitment. In a sense, the study attempts to doa 
one-dimensional model correlating turnover with career 
status. Of the career based variables, a position's 
mobility had the strongest association with membership. In 
using this approach he has pre-selected variables affecting 
"Career line" out of his model, such as pay and status. 
Therefore, this model suffers from variable exclusion, which 
leads me to believe it is biased. 

Parsons [Ref. 4] hypothesized that quit rates and layoff 
rates are negatively related to the firms' and workers' 
investments in human capital. Through the application of 
firm specific human capital theory, Parsons analyzes the 


quit rates and layoff rates of a broad section of 
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manufacturing industries. He uses cross-sectional data, 
which is a "snap-shot" of the characteristics of the firms 
and workers in each industry at the time of the Survey. 

Under conditions where the firm or the employee makes a 
large investment in human capital, one would expect reduced 
quits or layoffs due to the high cost associated with job 
separation. It also follows that someone who is receiving a 
higher wage from a specific firm than he could get elsewhere 
is less likely to quit. From these observations Parsons 
finds it necessary to divide human capital into worker 
specific (worker pays to increase personal captial) or firm 
financed. This is done to delineate between layoff behavior 
of the firm and quit behavior of the individual. 

Next, Parsons develops a theoretical model to determine 
the firm's optimal choices with regards to quits, layoffs, 
and wages, given specific market conditions. Phas 27 E 1m 
model is based on profit maximizing, where the wage rate, 
number of trainees, and layoffs will provide the most exper- 
1enced worker at least cost [Ref. 4, p. 1123]. Given this 
assumption, he develops three functions: 

Mee Worker quit function. 
2. Layoff/rehire cycle. 
3. Supply of available trainees. 

Since the objective of the firm its to maximize profits 
and get the most experienced for the least cost, it is 


necessary to take present value calculations of these 


be 


functions to determine if the employee mix reaches’ the 
firm's desired rate of return. Having done this, Parsons 
then develops a Lagrangian equation and solves for the 
optimal mix of employees, layoffs, and wages to maximize 


PLrOELTES. 


2 
L= 2 (PeQe-wyeSie-w2_S2_-elyy ) 6E71-A(RQ+D2-29) 
ie 


t = period 

P = production 

OQ = production function for firm 

Ww = wage 

S = supply schedule of trainees 

s = cost to firm to separate employee (severance 
Day, etc.) 

ly = layoffs 

R = rehires 

D = slack variable 

Z = past layoffs 

6 = rate of return, for present value calculations 

r = lagrangian multiplier 


[Ref. 4, p. 1124] 

Due to the mathematical sophistication of this model, 
Parsons used non-linear programming techniques to solve for 
the maximum condition of L. The derivation of this model is 
left for the interested reader [Ref. 4, pp. 1125-1126]. 


There are three critical results developed from this 
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empirical analysis. First, that firm-specific investments 
reduce layoffs. In cases where direct layoffs cost are high 
(i.e., high Separation pay), the firm will have a reduced 
incentive to layoff it's employees. Second, the slope of 
Siemerre Lunction will affect how the firm will reduce 
employment, through layoffs or reduced hiring. The slope of 
this function is dependent on how sensitive the firm is to 
wage changes. Finally, the shape of the trainee supply 
Function will affect wages and employee mix. If this supply 
function 1S wage-elastic, the firm should then attempt to 
Maintain its current labor stock and reduce turnover [Ref. 
4]. 

Parsons next utilizes regression analysis for the quit 
rate and layoff rate for 47 manufacturing industries. 
Separate regressions were run for each of the years 1959- 
1963. The importance of these regressions is that the pre- 
dicted signs for the variables under the specific human 
capital theory, matched the signs of the coefficients from 
the regression. To analyze the quit rate regression model, 
Parsons used the following variables: wage (median salary), 
professional (percent employees in professional occupation), 
rural and south (percentage of employees living in these 
areas). In the layoff rate regression model he uses wage, 
education (median years of School), professional, brief 
tenure (less than six months), capital per man (ratio of 


value to average employment), 24 or younger (percentage of 


yak 


males 24 or less), white, south, and industry concentration 
in his model. From all these variables which make up’ the 
"test" of specific human capital, only proportion of work 


force who are professionals did not match the sign predicted 


uSing human capital theory. These results allow Parsons to 
conclude, "that the specific human capital hypothesis for 
layoff and quit rates is strongly confirmed." (Ref. 4,90p2 
ses 


In conclusion, Parsons' use of Lagrangian techniques to 
solve for the firm specific maximum benefit from quits, 
layoffs, and supply of trainees, solves the problem of 
separating human capital of the firm's investment and the 
individual's investment. The following regression analysis 
then supports the hypothesis of his paper. Final ly jet 
believe he substantiates that firm specific human captial 
can be used to determine optimal labor turnover, and type 
(quits or layoffs) to achieve a maximum desired return for 
the company be it profit, productivity, or in the case of 


the military, readiness. 


C. GENDER DIFFERENCES IN QUITS 

A study by Blau and Kahn [Ref. 5] attempts to determine 
if there are any differences in the propensity to quit based 
On race and sex differences. 

In estimating the probability of quitting, Blau and Kahn 


assume that "individuals seek to maximize their expected 
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Seeeeoumted lifetime net search cost” [Ref. 5, p. 565]. They 
consider the future probability of quitting to be a function 
of the job offer distribution, search costs, the amount of 
specific human capital, the present value of current job if 
working, the probability of being layed off, and other 
characteristics of the current job that makes it attractive" 
Beis 5, Pp. 566]. 

Blau and Kahn then use Probit analysis to determine quit 
probabilities as determined by race and. sex. In their 
results they found that the tenure variable was strongly 
associated with the probability to quit for all race and sex 
groups. Also, the variables used for current wage and long 
term wage were significant and negative [Ref. 5, p. 570, 
Table 2). Other variables for education, experience, and 
marital status were not Significant. The only exception to 
these was for white females whose education was significant 
at the 5 percent level and positive. Additionally, for 
white females being married was Significant at the 5 percent 
level and positive. This finding, while not noted by Blau 
and Kahn, may reflect that white young females actually have 
a higher propensity to quit because of social norms. Since 
blacks, and specifically black women, are generally less 
educated and are more likely to be single parents, their 
costs of quitting should be higher. In my opinion, this 
Supports the estimation of separate quit functions based not 


only on sex, but also on race. 


a3 


Finally, Blau and Kahn take exception to two traditional 
views. First, arguments that women, and possibly blacks, 
are less concerned than white males about training and more 
concerned about current wages [Ref. 5, p. 576]. Their 
analysis shows this to be incorrect, since the long term 
wage variable among all race and sex groups is’ greater than 
the current gain in wages. This suggest that long-run earn- 
ings are important in the considerations of job shifts by 
youth (REE. 753) p.m oie The second argument is that blacks 
move from one unsatisfactory job to another and do not 
experience job upgrade. Again, Blau and Kahn's results do 
not support this, in fact, black males actually had higher 
short run and long run wage gains by quitting. Blau and Kahn 
note that this could have resulted from a censoring bias due 
to the exclusion of those who failed to locate a new job 
after quitting P(Ret. 5S emoeeon coe 

Viscussi [Ref. 6] looks at this same issue of sex dif- 
ference in worker quitting. His study utilizes the 1975-76 
University of Michigan Panel Study of Income Dynamics. He 
examines the differences in male and female quitting based 
On economic motivators. These motivators can be charac~ 
terized as age, race, marital status, and the injury rate 
percentage of female workers in an industry. Viscussi then 
looks to see if the data can be pooled (i.e., that the hypo- 
thesis that male and female coefficients are identical) 


[REE. Gp =De ooze Through the use of a Chi-square test, he 
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established that there is a difference in the coefficients 
of male and female quit behavior and, therefore, one can 
reject the previous hypothesis. 

In Viscussi's results he finds that tenure is the most 
important personal characteristic. He used two variables to 
evaluate the effect of tenure on quitting. The first tenure 
variable was a measure of years of experience and the second 
was "“tenurel", a dummy coded 0 for those with less than one 
year of experience with the firm and 1 otherwise. 
Viscussi's results showed that for women with less’ than one 
year of experience, their probability of quitting was almost 
twice that of their male counterparts [Ref. 6, p.392, Table 
3]. These variables then reflect the elements of job match- 
ing and human capital theory on worker quit probabilities. 
These variables reflect three types of economic impacts: 

1. Low tenure workers have less firm specific human capi- 
tal so that foregone opportunities of changing jobs 


are less. 


2. Greatest period of worker learning occurs’ during 
initial period of work. 


3. Those with substantial work experience have revealed 
themselves to be non-quitters [Ref. 6, p. 394]. 


Viscussi finds that marriage and children are the sta- 
bilizing influences for both men and women, Interestingly, 
"the entire predicted male-female quit difference and half 
of the actual difference can be explained by differences in 
job and regional economic conditions" [Ref. 6, p. 397]. 


Viscussi concluded that the propensity to quit overall is 
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more Similar for men and women than originally believed. 
Finally, he suggests that "if women had the same job charac- 
teristics of men their quit rate would be below that for men 
and their mean quit rate for the sample would be equal to 
that of men" [Ref. 6, p. 397]. 

Meitzen's study [Ref. 7] attempts to model male and 
female quitting models with "duration data on workers spells 
of employments with firms sampled in the Employment Oppor- 
tunities Pilot Program (EOPP) Employers Survey." His study 
is unique in that he utilizes a continuous time hazard 
model, whereas Viscussi [Ref. 6] and others used discrete 
time probit or logit models. Specifically, Meitzen uses the 
Gompertz hazard function to "estimate the probability of 
worker quits” (Ref. 7, pp. 154). 

In his results he finds that the tenure variable for 
males has a significant and negative effect for male 
quU1e GanG. For females, just the opposite occurs, with 
tenure having a Significant positive effect. These are the 
exact opposite effects that one would expect from a tenure 
variable. Meitzen concluded that the variables that were to 
capture specific human capital were unable to do so because 
a large percentage of the jobs of those in the sample were 
training slots for more highly skilled jobs. Additionally, 
Since the EOPP looked primarily at workers in their initial 
employment status, the firm specific human captial invest- 


ments that keep individuals ina firm had yet to occur. 
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This suggests, then that the tenure effects "(sign)" is 
correct for each, but a result of improper job matches 
rather than human capital investments is responsible for the 
Sign and coefficients of the tenure variable. 

With regard to the tenure issue, Meitzen discusses the 
possible problem Ct heterogeneity in his sample. 
Heterogeneity in a sample is when there are unmeasured dis- 
Similarities or inconsistencies in the overall group being 
tested. For instance, if one wanted to replicate this study 
for military officers in DoD, and used Army, Air Oreo: 
Marines, and Navy in its sample, the tenure variable would 
possibly reflect not only the effects of length of service, 
but also inter-service differences of policy that affect 
tenure. To test for this problem of heterogeneity, Meitzen 
looks at his model in a reduced form using only the constant 
term and the tenure variable. His results indicate that the 
use of the other variables in his model altered the tenure 
effect. He found that in his reduced form models the tenure 
effect on males was only slightly more negative, and for fe- 
males less positive and no longer Significant [Ref. 7, p. 
io] . 

In determining the effect of wages on the quit decision 
Meitzen used an innovative approach. He suggests) that 
people make a quit decision not based so much _ on their 
current wage, but their potential “top wage." This would 


imply that people routinely use present value calculations 


oe 


in thelredecisionstowcuur He finds that this variable was 
statistically significant and negative, on the probability 
of quitting es (Rea 7b .eoe) As a result of these 
findings, he suggests, "that jobs with wage progressions act 
as a self-selection device by which workers with lower 
inherent propensities to quit will choose jobs with wage 
progressions while workers with higher propensities to quit 
will choose jobs with flat wage profiles" [Ref. 7, p. 163]. 
From this determination we see that "top wage" effects the 
quit decision not from the side of present value of future 
income, but as a result of a specific individual's inherent 
propensity to quit. This makes the age variable somewhat 
Suspect, because its interpretation is clouded by a self- 
selection bias of individuals before they enter into firms. 

Meitzen found that the probability of quitting for males 
decreased with tenure while increasing for females [Ref. 7, 
pe Lead. This leads to the conclusion that job matching 
process operates differently for females, and further 


Supports the need for estimating separate models for quits. 


Ds “OEPHER Civitan Savors 

Weiss [Ref. 8] feeee utility theory in developing his 
model for quit behavior. Simply, .1f “an individiaiege 
"expected utility from some alternative job offer, or from 
leisure, exceeds his expected utility on his current job 


enough to overcome the worker's pecuniary costs of quitting" 
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the worker quits [Ref. 8, pp. 374-375]. To test his model 
of quit behavior Weiss uses a sample of 2,341 production 
workers hired in’ either a southern or midwestern manufactur- 
ing plant to do semi-skilled work. Wiess's sample contains 
Only entry level workers on the same wage scale, regardless 
of age, schooling, previous experience, or job complexity. 
The study by Meitzen [Ref. 7] reviewed above indicated 
that tenure had a strong effect on quits. Also, recall that 
Meitzen developed separate models for male and female quit 
behavior. Weiss iS unconventional in this aspect, using 
neither of the previous approaches. Weiss attempts to alle- 
viate the problem of difference in male/female quits with 
respect to tenure by uSing only newly hired production 
workers. Weiss argues that as tenure sarees ceap the wage 
tenure profile for men and women differ, and that employers 
believe that women are more likely to quit and, therefore, 
provide them with less training. As a result, in a sample 
with men and women over long tenures, one would expect dif- 
ferent quit propensities. Weiss hopes that by using these 
new hires he can eliminate the tenure problem. Sues = aGiya, 
however, fails to take into account two very critical ele- 
ments in job selection; first, firm specific human capital 
brought with new hires to firms, and second, self-selection 
bias of individuals into jobs with lower wage profiles. 
Weiss in his analysis of the data expects three types of 


factors to affect the probability of a worker quitting: 
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1. Factors that might be good predictors of alternative 
opportunities, Such as race, education, and where the 
worker is employed. 

2. Factors correlated with satisfaction on the initial 
job in (1), plus job complexity, the match between 
worker's job and education level, and a dummy variable 
to determine whether the worker quit a job to take the 
job concerned with here. 

3. Factors that affect cost of quitting, such as material 
status, and unobserved characteristics that previously 
had affected the length of school chosen by an 
Pedy Lata. Proxies used were high school graduation 
and education [Ref. 8, p. 379]. 

Given these factors are all relevant to the quit 
decision, Weiss acknowledges that by restricting the study 
to newly hired workers and holding tenure constant at zero, 
that correlation between the error terms in the tenure and 
quit equations is probaby high, the bias is strong (Ref. 9, 
p. 374). However, Weiss argues that the high wages paid to 
the workers causes the bias to be small. Weiss does include 
a variable for previous experience, he does not delineate 
the types of previous work skills. It seems reasonable, 
that there would be major problems with job matches between 
those with previous experience as semi-skilled workers as 
opposed to those who are not. Those with no experience may 
have a totally different propensity to quit. This quit then 
would be due primarily to a job mismatch and not a quit 
decision based on the individual's utility derived from the 
JOR. This is a major problem in his study. It seems more 


reasonable that to reduce the effect of tenure being corre- 


lated with the error structure, one should use an approach 
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eliminating those with short or long amounts of tenure from 
the sample as done by Solnick [Ref. 9]. 

Another area of interest, 1s Weiss's analysis of what 
affect job complexity has on quits. He finds that assigning 
workers to more complex jobs does not increase job satisfac- 
tion ~ job complexity is positively correlated with quit 
M@meepensity (Ref. 8, p. 372]. In semi-skilled labor, more 
complexity implies greater dexterity and individual concen- 
tration (i.e., harder work for the same wage), so it follows 
that job complexity would be a factor that would affect the 
quit decision in a positive manner. 

Weiss acknowledges the following statistical problems in 
his study: 

1. The use of a Probit estimation procedure relies heavi- 
ly on the assumption that the error term is normally 
distributed and homoscedastic (the error term has a 
constant variance). 

2. Assumed education was a function solely of stick- 
to-itiveness. (More realistically, it is reflective 


of human capital investment.) 


3. The sample suffers from sample selection bias [Ref. 8, 
De Soo) . 


Given these limitations, which are to a certain extent a 
‘function of available data, Weiss used a Probit analysis of 
quit probabilities and compared the predictors of his model 
with conventional "Folk Wisdom." In his results he con- 


cludes that: 
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1. Individuals who drop. out GE @nigh) scheci ice ar. 
paribus, are approximately twice as likely to quit 
these jobs. 

2. Lower quit rates of workers, employed when the applied 
for the job being monitored can be explained by dif- 
ferences in worker satisfaction with present job. 

3. Workers assigned to more complex jobs are more like to 
quit than are workers assigned to simpler jobs [Ref. 
8, pp. 385-386]. 

Solnick's study [Ref. 9] of a large manufacturing firm 
is first unique in the sense that he defines his study group 
aS an internal labor market divided into non-competing 
entities. It appears that Solnick implicitly assumes a 
restrictive allocative structure wherein the rules which de- 
termine the promotion distribution within the firm are well 
defined. I believe this is an accurate assumption in that 
the study also attempts to analyze the effect of promotions 
On quits within non-competing groups. 


Solnick first established the following hypothesis: 


1. Absence of promotion, ceteris parabus, increases the 
likelihood of a quit. 


2. The more homogeneous the group, the smaller this 
effect will be [Ref. 9, p. 2]. 


Next, Solnick establishes as the basis for these hypo- 
theses a model developed on the theory of utility maximiza- 
tion mentioned earlier. To develop variables to determine 
measures of utility he utilizes proxies such as pay and per- 
formance ratings, which individuals use to assess’ the 


probability of their eventual promotion. 
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Solnick developed the following model to estimate the 
promotion effect on quits: 

QUIT = F(personal attributes affecting productivity, job 

characteristics, family responsibilities, vested 
pension benefits, personal risk) [Ref. 9, p. 10]. 

This model contains many of the classification variables 
previously mentioned. However, Solnick deletes employees 
with very short or long tenure from his sample. This is 
done because those who chose not to quit each year have a 
different average value of risk preference. As a result, 
the error term in the quit model would be correlated with 
the tenure variable, resulting in biased parameter 
estimates. Therefore, by eliminating these employees 
Solnick is Per cing self-selection bias. 

In the final phase of the paper Solnick utilizes Logit 
analysis to estimate the coefficients of the variables 
selected based on his model. He does this for the entire 
Sample and then breaks it up into three subgroups, defined 
by their functional area, major field of study, and salary 
grade. This 1s done to support the second hypothesis with 
regards to homogeneity of samples reducing the effect of 
promotions on quits. This approach didnot provide conclu— 
Sive results as to the overall effect of promotions due to 
smaller sample sizes. 

This raises the question of how did Solnick deal with 


the problem of heterogeneity in his initial model. Of 
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particular interest would be what effect, if any, did heter- 
ogeneity have on _ performance ratings and variables that 
proxy the cost of @a@untting. One might expect that one 
specific group may be of more value to a firm than another, 
and as a result, receive inflated performance evaluations as 
a management tool for retention. Also, the cost of quitting 
would be different by occupation, as a result of the dif- 
ferent amounts of human capital investments. AS an example, 
an engineer's degree may require more of a human capital 
investment than an accountant. Yet, with uncertainty in the 
literature with how to deal with the problem of unmeasured 
heterogeneity, Solnick'sS approach seems’ reasonable. In 
addition, since his variables dealing with human capital 
aeaneee in computer science, accounting, and finance) are 
Strongly significant in his model, one would expect the 
problem of heterogeneity to have little effect on Solnick's 
Overall conclusion. 

Firms trying to satisfy employees but facing increasing 
direct wage costs, turn to other benefits to try to compen- 
Sate their labor force. Specifically, certain fringe bene- 
fits may act as a deterrent to quitting. Mitchell [Ref. 10] 
uses a panel data set from the Quality of Employment Survey 
(OES) conducted by the University of Michigan Research 
Center. This survey contained individual level data on 
worker's earnings, job characteristics, human capital, 


availability of several fringe benefits, and [Ref. 10, 
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peecoo). WEth@thtseedata, Mitchel Pe liooks “at the effect of 
fringe benefits on job changes. It is reasonable to assume 
that "Fringe benefits are not usually portable across jobs 
and are thus described as deterrents to mobility [Ref. 10, 
p. 282]." In her model the decision to quit is "the differ- 
ence between total current compensation and that available 
for an alternative job: De=wcerec, Ce "Therefore, the 
greater the difference between C, and C,, the less likely is 
a job change [Ref. 10, p. 288]." 

In her sample Mitchell found that quits accounted for 
about half of all job changes, the other types of separa- 
tions included layoffs or discharges [Ref. 10, p. 291]. She 
then utilizes Probit analysis to examine the effect of 
fringe benefits on guits and total mobility. Through the 
application of human capital theory she suggests that higher 
wages now, should deter quits in the future. In her model 
the wage effect was significantly negative if she omitted 
variables accounting for fringe benefits. This led to the 
conclusion that, "the deterrent effect of wages on quits 
found in previous studies (for example, Parsons [Ref. 5]) 
which omit fringes may be overstated [Ref. 10, p. 294]. 

The empirical results from her study support three main 
Sone lusions: 

1. Mobility is lower for workers with fringe benefits. 
2. Higher wages reduce a worker's quit probability. 


3. Quit patterns differ by sex [Ref. 10, p. 291]. 
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Mitchell also points out in her conclusions’ that fringe 
benefits were "robust" to the inclusion of other variables. 
I found this a particularly relevent fact of job satisfac- 
tion theory as applied to the military. In the service an 
individual has an extensive fringe benefit plan and is 
vested for retirement after twenty years of service. This 
study supports the idea that lower military compensation as 
compared to the civilian wage is offset by fringe benefits 
and should reduce quits. This brings up an important policy 
question in that should the military or civilian firms 
increase fringe benefits and not direct compensation to 


reduce quits? 


E. MILITARY STUDIES OF (OUT ERRAVIGR 

Buddin ([Ref. ll] analyzes’ the background charac- 
teristics, prior experience, and initial job satisfaction 
with military assignment of enlistees during their initial 
transie€ion to military eerire. The research looks at how 
these factors affect attrition of male recruits. The analy- 
Sis is done using the 1979 Survey of Personnel Entering 
Active Duty and the Services Enlisted Master and Loss Files 
[Rees alee hie. Unlike studies of quit behavior in the 
civilian economy done by Parsons, Solnick, and others which 
must delineate job separation in terms of quits, layoffs, or 
fires, the military Separation classification becomes fuzzy 


Gue to the unique character of initial long term contracts. 
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"The premise underlying economic models of job-separation is 


that the employer or employee anticipates that a separation 


will enhance his well being [Ref. ll, pe. 2]." In the 
military, however, the member has no "free choice" to quit 
until the end of his current contract. Therefore, those 


separated early fall into the category of substandard be- 
havior problems, physical disabilities, and special cases of 
family emergency. This separation policy makes it difficult 
to distinguish between quits and fires (those discharged for 
behavioral problems) because dissatisfied service members 
have an incentive to induce firing as alast resort to 
ending their contract. 

Buddin applies the theories of specific human capital 
and job matching theory to analyze enlistment profiles and 
patterns of early attrition. Using social security numbers 
Buddin merged the 1979 AFEES survey file with the personnel 
records from the Defense Manpower Data Center (DMDC) in 
order to establish a file containing a longitudinal history 
of individuals in the AFEES survey [Ref. 1l, p. 14]. Buddin 
utilizes a logistic regression model to evaluate the sepa- 
rate effects of individual factors to the overall early 
attrition level. The use of a least Squares regression 
model was deemed inappropriate because the dependent 
variables, indicating discharged in the first six months or 
not, has a Bernoulli distribution (the dependent variable 


equals 0 or 1) [Ref. 11, Appendix 4, p. 53]. 


oa) 


Among his results Buddin found that early attrition 
rates increase with age in the Army, Navy, and Marines. He 
found that this age effect was most prominent in the Marines 
where the early attrition rate of Seventeen year olds was 
6.0 percent and for nineteen year old was 17.6 percent [Ref. 
ll pai ee From this result Buddin suggests the possi- 
bility that loss rates during the first six months could be 
reduced by attracting younger recruits. This conclusion 
lacked insight into the possible affect that, younger 
enlistees first enter the Delayed Entry Program (DEP) for up 
Eo one year before beginning their actual contraer 
However, their entry age 1S recorded at the time of 
contract. So, this initial conelusion is tenuous. 

Next, applying job matching theory to recruits, he sug- 
gests that those entering with past spells of unemployment 
or frequent job changes are more likely to Separate. Those 
recruits who are older and fall into this category of fre- 
quent unemployment and job separations are referred to as 
“labor market lemons." 

In uSing participation in the DEP for recruits, there 
were lower overall early attritions in all services than 
non-participants. This supports the fact that using age 
alone aS an indicator of success is faulty. However, Buddin 
believes that “interdependencies among many of the variables 
may mask the underlying link between any given variable and 


early attrition in the DEP." [Reis ae pp. 20). 
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In conclusion, Buddin compares his eemrseters model 
for military job Separations with civilians. The most sur- 
prising result was the age factor, with younger recruits 
less likely to attrite than older recruits. Similarities to 
other studies exist in that not having a high school diploma 
almost doubles the possibility of early attrition. Work 
histories such as previous experience and variables for 
minority Status also had comparable military/civilian 
effects. Finally, he found that variables measuring job 
Satisfaction had an insignificant effect on determining 
early attrition. 

Bosel and Johnson [Ref. 12] investigate the factors 
associated with a service member's decision to remain in or 
leave the military. The data from this study are focused on 
the separation/retention decision of enlisted members of the 
four Armed Services at the time of their reenlistment. To 


address the attrition question Bosel and Johnson adopted a 


dual approach. First they reviewed existing studies and 
Survey research. This was done to establish corroborating 
evidence as to what factors affect attrition. Second, they 


conducted original analysis with information Supplied to 
them by the individual services. © The Army provided reports 
of their 1981 and 1983 omnibus Surveys of military personnel 
along with analysis of its 1983 survey of separating 
members. The Navy and Air Force provided computer data and 


documentation from their respective Separation and retention 
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survey [Ref. 12, p. 2]. The Wann Corps had no recent data 
on retention. One should remain suspect of this data, since 
its validity, reliability, and objectivity is subject to 
specific service classification policies on separation. late 
is possible for two individuals to be separated for the same 
reason but classified differently by their respective 
service. 

Bosel and Johnson take a labor market view of those 
factors that will affect quitting, "in this process each 
employee brings to the labor market his or her own package 
of attributes, which can be understood as combinations of 
values,” |[Rém&. 1275p. oun Each of these given values will 
result in a positive or negative effect for an individual 
toward a given job. This package of attributes can be seen 
as the individual characteristics and attributes which 
represents the individuals value to the firm. Within thus 
labor market framework Bosel and Johnson attempt to explain 
why service members stay while others quit, uSing three 
explanatory factors: 

1. Organizational incentives 

2. Individual charactristies 

3. Pecuniary and non-pecuniary factors 
[Reft..1Z, 20). 

Bosel and Johnson evaluate reenlistment and attrition 
separately. The literature on reenlistment closely 


parallels the elements of my thesis evaluating quit 
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decisions, and it assumed to be a decision that resides with 
the service member. While attrition as defined by Bosel and 
Johnson, has the termination decision as residing with the 
fememeary (Ref. 12, p. 11}. Therefore, I will focus here on 
the elements affecting the reenlistment decision, since in 
my thesis I later plan to develop a choice based model. 

Bosel and Johnson begin their analysis of factors that 
affect the reenlistment decision by looking at pecuniary 
factors. Within this, they "consider the marginal effects 
of several different types of service incentives." 

1. Base pay and allowances 

2. Bonuses 

3. Promotions 

4. Deferred compensation such as retirement 
foes l2;, Dp. 12): 

Through an extensive literature review Bosel and Johnson 
conclude that the pecuniary variables are assumed to be the 
most important and obvious determinents of reenlistment 
Memavior [{Ref. 12, p. 20]. Their study looks at studies 
done by Warner 1981, Chow and Polich 1980, Goldberg and 
Warner 1982, and others. [Ref. 12, pp. 13-19] 

Bosel and Johnson then review research data on the 
effects of non-pecuniary factors, and find three specific 
areas of interest: 


1. Location and relocation process 


4] 


2. Job characteristics (defined in terms of functions o£ 
their work) 


3. Individual characteristics 

with respect to the location relocation process, Bosel 
and Johnson reviewed individual services exit surveys, which 
generally ask those leaving the service to rank in order the 
reason why they were leaving. For the Army, being separated 
from spouse and family ranked third, and for the Navy, 
£1 Sites The Air Force provided a response of a desire for 
more geographical stability which ranked third [Ref. 12, p. 
21). In addition, I found from the Marine Corps 1986 exit 
Survey, that family separation ranked seventh among reasons 
to leave. These surveys all indicated that service members 
are generally dissatisfied with the location/relocation 
process. From this information one may hypothesize that the 
location and relocation process plays an important role in 
the decision to leave the military. However, these surveys 
are biased in that they are made up of a population that has 
already exited the services. The fact may be that those 
that remain in the military are equally dissatisfied with 
the process, yet stay for other reasons. 

It is reasonable to assume that an individual's satis- 
faction with his work and the characteristics of that work 
should effect the quit decision. Bosel and Johnson reviewed 
work done by Penny (1971), Fletcher (1981), and Hiller 
(1982). (Ref 912, (opm zs—267 From these studies Bosel and 
Johnson were able to reach no strong conclusions. Le 
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Gard Be eae, however, that job satisfaction played a_ role in 
the quit decision. 

The next area of concern to Bosel and Johnson was those 
individual characteristics effecting the reenlistment 
decision. They focused on traditional variables used in 
other studies that used measures of education or test 
Scores, sex, race, marital status and number of dependents, 
and attitudes [Ref. 12, pp. 28-30]. These variables have 
appeared in studies of quit behavior of individuals in the 
Civilian labor market and have been generally accepted as 
relevant elements in determining quit behavior. 

Finally, Bosel and Johnson use data from the Air Force, 
Navy, and Army Exit Surveys to eStimate retention models. 
They acknowledge the weaknesses of these data as a low 
response rate in the exit Survey, and that the respondents 
are only those leaving the services. Thus, these data cannot 
shed light on factors to distinguish leavers from stayers 
[Ref. 12, pop. 35]. From the models estimated (apparently OLS 
but not specified) Bosel and Johnson reach the following 
conclusion on individual characteristic variables: 

1. Education and Test Scores - Evident that those _ who 
have related deficits in education and test levels are 
more likely to attrite [Ref. 12, p. 57]. 

2. Age ~- That there is no reason to believe that a rela- 
relative lack of maturity is a cause of attrition 


Rees 12, p. 59). 


3. Marital Status and Dependents - Data concerning these 
effects were inconsistent [Ref. 12, p. 59]. 
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4. Attitudes - Strong association between attrition and 
previous behavorial problems [Ref. 12, p. 60]. 


Blandin [Ref. 13] studies non-high school graduates 
(NHSG), non-prior service (NPS) males who entered the Army 
in Fiscal Years 1974 to 1976. These data were chosen for 
two principle reasons: 

1. FY-74 group represented first full year of All- 
Volunteer Force (AVF) experience and as such there 
were no draftees. 

2. There were reasonable enlistment attrition statistics 
for those individuals who enlisted in 1976 [Ref. 13, 
Die aka lias 

Blandin's research focuses on two related views: 

1. Trying to identify predictors that are associated with 
individual success in completing one full enlisted 
tour. 

2. Recruiting from labor market segments which histori- 
cally have not been heavily recruited. As an example 
the increased substitution of women for men in 
selected MOSs [Ref. 13, p.2]. 

Since historically the attrition rate for NHSG-NPS indi- 
viduals is higher than for those with high school degrees, 
Blandin attempts to develop a predictive model that would 
allow for the identification of low attrition risk people 
from the NHSG-NPS group. In selecting variables for his 
model Blandin uses a Chi-square analysis to determine which 
variables were independently associated with the dependent 
variable attrition [Ref. 13, p. 6]. From this analysis 


Blandin selected variables based on an individual's race, 


highest year of education completed, month entered the Army, 
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age, census region, and Armed Forces Qualification Test 
Group Score (AFOT). 

Blandin next decided to group the data in his sample due 
to the large number of observations (180,000) and to reduce 
computational expense [Ref. 13, p. 8]. Having decided this, 
Blandin then decides to estimate both a linear regression 
model anda logistic aan model. However, since his 
dependent variable 1s attrition/non-attrition, a 0 or 1 
variable, there is a probability that the predicted value 
may fall out of this range. In cases such as’ this, the 
logistic model is preferred on the theoretical grounds that 
the underlying function is not linear. Blandin argues that 
"the ultimate choice between the two (logistic or linear) 
depends on how well each represents the data to which they 
eigemritted {Ref. 13, p. 10]." 

Another problem that Blandin encounters is that by 
grouping his data there may exist heteroscedasticity. This 
could then effect the model's ability to estimate the para- 
Meters of the selected variables. Blandin counters’ this 
effect by transforming the data so that the error term has a 
constant variance [Ref. 13, p. 10]. 

The results in the linear model led to four general 
gseneclusions: 

1. Years of education even among NHS population are posi- 


tively and significantly associated with the proba- 
bility of staying. 
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2. Age is associated with attrition (the older, the less 
the probability Of atenleina 


3. Census regions are associated with attrition. 


4. Higher AFQT standing, the less the probability of 
quitting ([Refve ls pose! — lar 


The result that age was a positive and significant vari- 
able contradicts findings made by Buddin [Ref. 1]. Buddin 
had found that older recruits would have ae higher proba- 
bility of leaving. I believe what Blandin has found more 
specifically by using only NHSG-NPS in his sample, is that 
the job matching theory and classificaiton of older indi- 
viduals as "labor market lemons" does not ae This re- 
sult is suspect, however, since there 1S no variable in his 
model to account for previous work experience or unemploy- 
ment encountered by individuals in the civilian labor 
market. The results that increased education and AFQT group 
reduce the probability is consistent with other studies of 
quit behavior. 

The logistic model yielded results that were consistent 
with the linear model in terms of the relationship between 
the independent variables and attrition, leading to the same 
general conclusions as above. 

Finally, Blandin uses the 1976 Fiscal Year cohort to 
test the predictive ability and compare the results for each 
model. The individuals in this cohort were first evaluated 
as to the likelihood of their non-attrition and then ranked 


into groups ranging from the _ top 1,000, 1,000=2,00G. 
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2,000-5,000, and so on. The results from both models were 
essentially identical when tested. 

Blandin provides three conclusions from the empirical 
results of his study: 


1. Individuals with different attribute profiles also 
differ with respect to their probability of quitting. 


2. Ona relative basis, "good bets" from "poor bets" can 
be differentiated. 


3. Both models doa slightly better overall prediction 
job, compared to either education or AFQT group as a 
pebection criteria [Ref 13, p. 20]. 

Elster and Flyer ([Ref. 14] studied Non-Prior Service 
(NPS) enlisted personnel to determine 1loss'7 probabilities 
given selected entry factors. The population studied con- 
Sisted of all non-prior service accessions entering active 
service during Fiscal Year 1973 through 1978 [Ref. 14, p. 
14). The data was provided from the DMDC cohort files and 
included accession records and personnel inventory loss 
files. The entry variables used were service, sex, race, 
education level, age, marital status, AFQT group, and area 
of residence prior to enlistment. The attrition rates were 
first estimated for each service and DoD overall for the 
First three years of service. Elster and Flyer's objective 
is to provide information on loss probabilities that may be 
used as a screen by recruiters to reduce the high cost of 
meeri tion. 

Elster and Flyer's results confirm those made by the 


Comptroller General in his February 1980 report to Congress. 
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They found that of attrition occurring in the first three 
years of service, about half takes place in the first twelve 
months [Ref. 14, Table 3, p. 18]. The reasons for separa- 
tion are also a_ result of a reenlistee's inability to meet 
the behavorial or performance standards of the military 
[Ref. 14, Table 4, p. 19]. Next, Elster and Flyer develop a 
comprehensive set of tables accounting for attrition by 
race, education level, marital status, age, and AFQT group. 
Following are some Marine Corps specific items of interest. 
For a more comprehensive review the interested reader should 
review the work with emphasis on the tables on pages 17-66. 
For the Marine Corps they found that black enlistees 
have about a ten percent higher attrition rate than  non- 
blacks @iRef.miel4, po. 2618 This race variable I would also 
anticipate to effect the quit decision at the end of service 
if there exists an inequality of treatment by race. Given 
the previous evidence that blacks have a higher attrition 
rate, it iS not Surprising to find that blacks have also a 
higher attrition rate than non-blacks for performance/ 
behavior problems [Ref. 14, p. 28]. Part of this race 
effect, I believe, may be accounted for by endemic charac- 
teristics of the data collection period. During the early 
to mid-seventies in the Marine Corps as well as_ other 
services, racial discord was a common occurrence. However, 
I believe that through extensive programs and education, all 


services had reduced this race effect, by the early 1980's. 
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Therefore, some of these loss probabilities are now suspect 
and should be reworked from data Starting after 1980. 

Among the results for attrition rates by education 
level, AFQT category, and race, blacks had ae generally 
higher attrition rate. However, after controlling for edu- 
cation level and AFQT group, the difference in attrition 
rates was small in every service except the Marine Corps 
[Ref. 14, 34]. This result also SuggestS some external 
factors as effecting the results. 

Attrition rates by marital status show that both male 
and female Peer tidemahie are married at the time of their 
enlistment are more likely to attrite than those who are 
Single [{Ref. 14, p. 43]. For all services this effect was 
most pronounced for Marine Corps recruits and most probably 
a result of the expeditionary nature of the Marine Corps, 
and frequent moves and demands placed on the new recruit. 

Elster and Flyer's results on the effect of age on 
attrition were Wteresting, and supported those found by 
Buddin [Ref. ll]. For males and females, seventeen year 
olds had higher attrition rates than eighteen or nineteen 
year olds. Yet high attrition rates are generally experi- 
enced by older male enlistees [Ref. 14, p. 67]. Tits sup. 
ports Buddin's findings, and is in line with job matching 
theory that older recruits are enlisting as a means of last 


resort, and resulting from failure in the civilian labor 


market. 
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When recruits were grouped by their home state at time 
of enlistement, attrition rates would vary by racial group 
and sex. The general finding was that within racial or gen- 
der groups, states with higher attrition rates are generally 
the same for men and women and for high school graduates and 
non-graduates [Ref. 14, p. 68]. 

From the extensive statistical analysis done, Elster and 
Flyer conclude, "that the prediction of attrition from indi- 
vidual information can be improved Significantly by taking 
into account interactions among Such factors as service, 
sex, race, Sdive tanto level, age, marital status, AFQT group, 
and home area of enlistment." [Ref. 14, p. 69]. 

In an annex to this report Elster and Flyer test to see 
if there is a relationship between the Delayed Entry Program 
(DEP) and attrition. The DEP is a recruiting management 
tool utilized by the services to get new recruits enlisted 
in the specialty of their choice, primarily a school timing 
issue. This analysis looked at total time spent in DEP and 
failed to take into account specific specialties indi- 
vidual's would be trained for. This would be important in 
the event an individual's potential skill became available 
in the civilian market while waiting in the DEP. "The dif- 
ferences in attrition rates by time in DEP are very large 
for male recruits, and appear to tap motivational and other 
factors not well measured by other enlistment information 


[Ref. 5, p. 74]." Therefore, Elster and Flyer conclude that 
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this element should be included in any composite score used 
to predict attrition of an entry group [Ref. 14, p. 74]. 
Lang's [Ref. 15] study looks at the Marine Corps acces- 
Sion policy for granting waivers to recruit applicants who 
fail to meet enlistment standards. The problem as stated 
realizes that from 1978 to 1984 there has been a steady 
increase in the number of waivers granted [Ref. 15, p. vii]. 
An objective of this thesis is to determine what impact the 
granting of waivers may have down the line, and if any cor- 
relation exists between those granted waivers and those who 
separate at the end of their enlistment. 
Waiver Classifications in the Marine Corps can be placed 
into the following categories: 
1. Age 
2. Number of dependents 


3. Mental qualification (as determined by AFQT 
category) 


4. Physical qualifications 

me U.S. Citizenship 

oem Education 

fe Moral qualification. 
The "moral qualification" category includes’ both criminal 
and non-criminal offenses [Ref. 15, p. l]. 

The methodological approach to this study was to compute 
the number and type of waivers granted during each fiscal 
year and try to establish if any trend exists. The empiri- 
cal results of the analysis indicated that the primary 
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increase in waivers was due to an increase in minor traffic 
violations [Ref. “l5)"Tfaptere4, pee ie An individual who 
receives six traffic tickets needS a waiver to’ enter. Given 
this mumber, the report concludes that the increase in 
waivers may be a function of increased police enforcement, 
or computerization and better reporting systems. 

Next, the study tries to isolate if the effect of grant- 
ing a waiver will increase the probability that an indi- 
vidual will be separated early from the Marine Corps. This 
is done by comparing those with no waivers who separated 
early to those with waivers who separated early. The re- 
sults indicated that for those granted waivers for minor 
traffic violations, no difference existed; but, for other 
moral waivers there was a difference [Ref. 15, Tables sone 
Oa Dis eno lee 

May's [Ref. 16] research estimates the cost that the 
Marine Corps incurs when first-term enlisted personnel leave 
the service. The expected cost of attrition is calculated 
for several personnel categories that are defined according 
to levels of education and ability [Ref. 16, p. iii]. The 
rates of attrition used in this study were calculated from 
the Headquarters Marine Corps Enlisted Master File. 

May defines the cost of attrition to be equal to all 
expenses of replacing an individual minus’ any investment 
recouping that may be made by keeping initial wages low 


[Ref ..50 16, soem ln. Next, May divides the enlistment period 
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into the following categories: Delayed Entry Program (DEP), 
Boot Camp Training, Initial Skill Training, and remaining 
enlistment. These all appear to be reasonable breaks in the 
first enlistment and each has unique characteristics making 
one anticipate different probable attrition rates in each 
phase. 

DEP attrition occurs between the period an individual 
Signs an enlistment contract with the Marine Corps but is 
placed in a waiting pool, until actually being "Shipped" off 
to start his active service. May found that attrition from 
the DEP varies across personnel types, and that attrition 
does not appear to be highly correlated with education level 
mete l6, p. 7). Next, controlling for both education and 
ability, revealed that the DEP attrition level did not vary 
across ability levels within specific education groups [Ref. 
Monep. ll). 

To determine total cost of DEP attrition May assumes 
that recruiting iS made up primarily of variable cost. The 
costs for advertising, enlistment bonuses, and recruiter 
training are all treated as fixed costs. Therefore, iff one 
wants to determine the costs of recruiting an individual 
they would have to know the time spent by the recruiter and 
the quality of recruit. Since the cost of recruiting a high 
quality or low quality person is not directly known, May 
estimated the cost by using an enlistment-sSupply equation 


for high and low quality recruits [Ref. 16, p.1l2]}. The 
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total expected cost of DEP attrition was estimated to be the 
marginal cost of recruiting, times the attrition rate. 
Previously, May had stated that attrition rates varied 
across personnel types, by education and ability. Le 
account for this the final DEP cost equations were then 
divided and estimated separately by quality of recruit, 
education, and ability (Ref. 16, p. 14]. 

Most of the attrition that occurs happens within the 
first twelve months of service (Elster and Flyer [Ref. 5]), 
and of that, most occurs during Boot Camp [ReEt. 16, p.iaam 
The attrition rate was found to be lower for high school 
graduates than for those with GED'S or non-graduates. 
However, May found no distinct pattern in the variation of 
attrition levels across ability groups [Ref. 16, p. 16]. 
The cost to the Marine Corps for a Boot Camp attrition is 
then equal to the cost to recruit and train a replacement up 
to the point where that individual Separated. (The esti- 
mated 1985 cost of an individual who completes boot camp is 
$5,404.00 [Ref. 10, Appendix C]). The average time in boot 
camp before attrition was calculated to be 48 percent of 
completion of the course. Therefore, the Marine Corps 
spends .48 x 5404 = $2,637.00 to train and replace, to the 
level of the average individual who leaves [Ref. 16, p. 
16]. 

Initial skill training length is dependent upon an indi- 


vidual MOS. It can vary from six weeks of infantry training 
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MmemmetewOo years for aviation electronic technicians. The 
average time in initial training schools is approximately 83 
days. May found ena aoe lelen isons laltiral skill training 
is generally low, and occurs approximately one-third of the 
way through training [Ref. 16, p. 17]. May, also found that 
attrition did increase as an individual's ability level went 
down. To calculate the attrition costs from initial skill 
training May takes one-third of the average initial training 
cost and adds boot camp costs to come up with $7,320.00 to 
replace an individual who attrites from initial skill train- 
miceeieet. 16, p. 18]. I found this somewhat suspect, be- 
cause May failed to identify if those who attrite from one 
initial skill were sent to another, thereby saving the boot 
ean Cost. This calculation is also questionable, because 
the Marine Corps rarely separates individuals on the grounds 
of failing initial skill training. Additionally, an initial 
skill training attrition does not necessarily equal a ser- 
wees attrition, and this distinction is not brought out in 
May's research. 

Finally, attrition during the remainder of the first 
term enlistment was found to vary Significantly across edu- 
Sattonal level and ability [Ref. 16, p. 19]. Since post 
training attrition is more difficult to predict, a cost 
equation would need to reflect the recouped cost the Marine 
Corps has made. However, Since one cannot easily measure 


the economic output, the degree of investment recouping is 
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difficult to distinguish. Therefore, May assumes that the 
Marine Corps recoups its investment evenly over the post- 
period) training J1Rebeeslonmo 2710 Using average individual 
post-training attrition May estimates the cost to replace 
the individual to be $11,686.00 in 1985 dollars. 

In conclusion, the cost of attrition is dependent on 
quality of recruits desired and the timing of their 
separation. In 1985, attrition costs for the Marine Corps 
were estimated to be from $2,194.00 to $6,908.00 per 
COmtract . Since the Marine Corps recruits 40,000 people a 
year, the annual cost of attrition is in excess of $87 
million dollars {Refs Wisvee.. 241. 

Chow and Polich [Ref. 17] use the 1976 DoD personnel 
survey in developing an measuring factors in the reenlist- 
ment decision. In developing a framework for their 
analysis, they attempt to estimate reenlistment based on 
personal characteristics, and policy relevant variables. 
The decision to reenlist is viewed basically as a supply 
Side question, where the decision to stay or leave is 
voluntary. However, Chow and Polich astutely recognize that 
there exists some distortion in the data because demand side 
factors affect some peoples decision to reenlist. AS a 
result of constraints on individuals, be they based on rank, 
occupational specialty, or lack of recommendation froma 
commander, they were barred from reenlistment. It is diffi- 


cult to capture the leave/stay decision by looking at inter- 
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service separation codes because many times an individual 
advised that he will not be able to stay, simply does not 
attempt to reenlist and is, therefore, classified the same 
aS someone who decided not to reenlist. To make this dis- 
tinction requires the use of reenlistment codes’ given to 
individuals on separation, this was not available to Chow 
and Polich in their data. To omit people who would have 
been most subject to ineligibility for reenlistment, Chow 
and Polich exclude those who have not reached at least pay- 
mienae 2-4 [Refw 17, p. 6]. 

Chow and Polich concentrate on measuring factors that 
affect the reenlistment decision, which are subject to con- 
trol by the DoD, such as military compensation and the work 
environment. The value of military compensation is a factor 
that is greatly misunderstood by the enlisted force, but 
repeatedly throughout studies appears as a major factor in 
the reenlistment decision. To understand how the charcter- 
istics of military pay affect reenlistments, Chow and Polich 
examine pay in four aspects: 


1. Precise measure of real military income (RMC) based on 
pay grade, years of service, and dependency status. 


2. Measure of RMC including a method to distinguish the 
effects of pay given in cash, versus pay given in kind 
benefits. 


3. Construction of a variable representing people's 
perceptions of the value of their RMC, as opposed to 
actual value. 

4. A measure of the reenlistment bonus available to each 
member of the sample [Ref. 17, p. 14]. 
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In uSing the "precise measure" of RMC, Chow and Polich 
calculate the actual cash income to the individual to in- 
clude allowances for housing and subsistance. However, in 
the junior enlisted grades there is normally no actual cash 
outlay, but the benefits are given out "in kind" such as 
mess hall facilities and barracks. There is no choice for a 
Single individual in his first term, he must take in kind 
benefits. Given that the population of first term enlistees 
is primarily Single, I question the validity of including 
these elements as a precise measure of RMC. This point is a 
major contention among junior enlistees who would prefer the 
cash benefit so they could decide on the quality mix of 
goods that give them the highest benefit. So strieceiky 
Speaking, this factor fails to capture RCM as a precise 
measure for the majority of those in the data base. 

The "perceived" cash value of RMC was found to be under- 
valued by those in the service [Refs igo ae? I Chow and 
Polich propose several reasons to explain this effect: 


1. The complexitry of the pay system, including in kind 
payments and invisible tax advantage. 


2. Most income surveys find people underreport their 
income, so not Surprising for military. 


3. A measure of the reenlistment bonus available to each 
member of the sample [Ref. 17, p. 14]. 


The military's use of reenlistment bonuses 1S. a recent 
compensation tool used to manage manpower levels with a 


specific interest on MOS fields with a critical shortage. 
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The bonus programs offer a cash amount equal to a "multiple" 
for a specific occupational. specialty, times one months base 
pay, times the number of years reenlisted. Chow and Polich 
do not use the total cash amount received to represent the 
bonus, but rather decide to represent the potential bonus 
per year [Ref. 17, p. 20]. 

Having developed factors that account for wage effects 
for their model, Chow and Polich next select indicators of 
civilian earnings opportunities, the service environment, 
and attitudes about the military to complete their model. 

The variables representing civilian opportunities in- 
clude demographic measures seen in previous’ studies, i.e., 
education, race, sex, AFQT group, and MOS. To evaluate the 
service environment, Chow and Polich looked at aspects of 
location, inside or outside of the U.S., time spent at work, 
and imbalance (overcrowding) within a specialty. To esti- 
mate attitudes toward the military Chow and Polich attempted 
to find to what degree of volunteerism did those in the 
Sample originally enlist. This effect was due primarily to 
many "draft induced" volunteers in the data base of the mid- 
seventies. An interesting current measure in today's All- 
Volunteer Force may be to determine to what extent indi- 
viduals are "economic conscripts" as a result of the high 
percentage of minority representation in the services. 

In estimating the parameters for the reenlistment model, 


Chow and Polich used a method known as~ the discriminant 


ao 


function technique ~Remea7). pp. Me | The regression results 
from the analysis. are as follows. Those who perceived 
larger values of RMC are more likely to reenlist. A higher 
tendency to reenlist was found among those living in mili- 
tary housing with dependents than others. That the demo- 
graphic variables of sex, education, race, and mental 
ability appear to measure the potential of getting a desir- 
able civilian job. Finally, that the affect of a bonus was 
smaller than the affect for the same wage increase in RMC 
[Ref. 17, pp. 28-33]. 

Warner and Goldberg's [Ref. 18] study on non-pecuniary 
factors influencing the reenlistment decision of Navy per- 
sonnel categorized Navy occupational specialties into 16 
groups and tried to estimate the elasticity of labor supply 
for each. One of the major factors affecting the reenlist- 
ment decision in the Navy is sea duty. A 1987 Navy Times 
release indicated the results of Navy exit surveys among en- 


listed personnel which rated sea duty and family 
Separation" as the number one reason for their decision to 
leave. Warner and Goldberg formulate an economic model of 
the reenlistment decision, based on the theory of utility 
maximization which attempts to annualize the cost of leaving 
the service for an individual. This annualized cost of 


leaving (ACOL) model is unique in that it takes into account 


not only demographic and compensation factors, but also 
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includes a "taste" factor to measure preferrability of 
famertary to civilian life [Ref. 18, p. 27]. 

Warner and Goldberg assume that the reenlistment supply 
function is normally distributed with mean yw and variance 
of. They note that, "the supply curve becomes more elastic 
as the variance of the difference between military and 
Civilian taste factor decreases, and that the elasticity of 
supply reaches infinity under two conditions: 

1. When military and civilian taste factors between indi- 
viduals become more similar and when the variance 
approaches zero. 

2. When military and civilian taste factors are highly 
correlated and become perfect substitutes for one 
another. [Ref. 18, p. 28] 

Under the first condition occupational supply curves be- 
come more elastic the less the dispersion in taste across 
individuals. Under the second condition, civilian and mili- 
tary employment are viewed as close substitutes for one 
another and the elasticity of supply will be high. [Ref. 
mage p. 28). 

The data for this study was taken from the FY-1974 to 
FY-1978 DMDC files on all Navy personnel who made a reen- 
listment decision. Next, the personnel in the data were 
divided into 16 occupational groups. To test the theory on 
the effects of non-pecuniary elements, Warner and Goldberg 
estimated probit reenlistment equations for each specialty 


freee. 18, p. 29). The empirical analysis showed probit 


results for specification of the model that included 
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ACOL calculated over the horizon of a 4-year reenlistment 
[Ref. 14, Table~2, cael 

From the result of the analysis Warner and Goldberg 
reach two conclusions: 


1. That the variation in ACOL explains much of the varia- 
tion in the probability of reenlisting. 


2. That the estimates for the coefficient for sea duty 
varies with the extent of sea duty [Ref. 18, p. 32]. 


Additionally, the results showed that married individ- 
uals reenlist at a higher rate than single persons. Also, 
the variable accounting for civilian unemployment was only 
positive and significant in about half of the estimated 
equations by specific occupation. 

Finally, Warner and Goldberg suggest that sea duty 
serves to shift the supply curve for Navy personnel as well 
as alter its slope [Ref. 18, p. 33]. To test this, they 
estimated a probit equation across all of the personnel mak- 
ing the reenlistment decision in FY-1979. The results indi- 
cated that the sea duty variable has a highly significant 
negative effect on first-term reenlistment rates [Ref. 18, 
p. 33]. In conclusion, this study developed and estimated a 
model for first-term reenlistment in the Navy. Its results 
suggest that manpower planners’ should focus on the effect 
that sea duty has on reenlistments. 

Lakhani and Gilroy [Ref. 19] attempt to isolate those 
factors that determine the reenlistment/extension/ 


separation decision. Particular attention iS paid _ to 
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military pay, and the selective reenlistment bonus (SRB) of 
specific military occupational specialties (MOS). In focus- 
ing on compensation, Lakhani and Gilroy first develop a 
Civilian wage model to estimate the potential earnings of 
personnel leaving the Army. This model uses variables simi- 
lar to those used in previous studies; specifically, wage, 
unemployment, education, experience, race, marital status, 
and number of dependents. The data used in estimating the 
model came from a 1981 National Longitudinal Surveys (NLS) 
of Young Labor Market Experience [Ref. 19, p. 227]. Lakhani 
and Gilroy failed to select a sex specific variable, and, 
therefore, must implicitly assume that the wage earning pro- 
Files and reenlistment behavior of men and women are the 
same. In studies by Weiss, Viscussi, and others, a reason- 
able basis has been established to estimate separate models 
of quit behavior based on sex. Therefore, eliminating this 
sex variable may bias the sample due to the different cost 
associated with leaving. Lakhani and Gilroy then use a log- 
linear regression to estimate the coefficients for the 
Civilian wage model and use the results to predict’ the 
implicit civilian wage first-term Army enlistees would face 
met. 19, p. 227). 

The first-term enlistee also has three discrete choices 
at the end of his first enlistment: (1) separate, (2) short 
term commitment or extension, and (3) long term commitment. 


Within this context Lakhani and Gilroy develop a model based 
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on the theory of utility maximization [Refve) 19 jee 2250 
Their utility model consisted of two parts: "(1) the sys- 
temic or representative and deterministic part that can be 
eaSily measured and (2) an unobserved random or stochastic 
part (Reis 2ho, pie 2 oileee Given this model, a rational ser- 
vice member would choose the reenlistment option that 
maximizes his utility. 

The data for estimating the reenlistment model were 
taken from the Army Enlisted Master File for FY-1980 and FY- 
1981. The MOSS were grouped into 15 career management 
fields (CMF), each group as homogeneous as possible. The 
military wage an individual received was calculated as base 
pay plus allowances for quarters, subsistence, and variable 
housing. Unemployment rates were obtained from the Bureau 
of Labor and Statistics (BLS) [Ref 2, paezoZ 

Lakhani and Gilroy proceed to estimate a multinomial 
logit reenlistment/extension/separation equation for each of 
the 15 CMF's and a total among all CMF's. Among the results 
it was found that the coefficient for SRB'S was positive in 
all equations. The coefficient for wage was positive in all 
but three of the CMF's. The coefficient for race was also 
positive and significant in all 15 equations’ with blacks 
reenlisting at a greater rate than their white counterparts 
[Ref. 19, p. 237); indicating perhaps that there is less 
discrimination and better opportunities for blacks in the 


Army. 
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The only results that Lakhani and Gilroy did not antici- 
pate were for unemployment and AFQT scores. They explain 
that the effect of unemployment is also captured by the 
civilian wage variable, so that collinearity among these 
variables may have masked the unemployment effect [Ref. 19, 
p. 237]. In terms of the AFOT variable, they were unable to 
explain the positive Sign and were continuing work to cor- 
rect or explain this counterintuitive result [Ref. 19, p. 
240]. 

Finally, retention was shown to depend on both regular 
compensation and_ SRB's. Therefore, force managers can 
manipulate bonuses and special pay so as to reduce payments 
to those military occupations where civilian demand is less, 
and increase it where demand is'7 high. In conclusion, 
Lakhani and Gilroy's findings suggest that Army manpower 
planners should rely more heavily on economic incentives to 


obtain specific types of labor. 


Fs CONCLUSIONS 

These readings On quit behavior focus on the application 
of economic theory to particular sections of society based 
On gender, specific firms, and military service. A major 
difficulty encountered in the research was how to determine 
which variables can best act as predictors of quit behavior. 
The problem, along with a lack of available data which 


measures performance, promotability, and other non-pecuniary 
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variables, required researchers to use innovative modeling 
techniques that best take into account non-pecuniary factors 
through the use of proxy variables. Generally, the vari- 
ables chosen to model quit behavior can be categorized into 
one of the following groups: (1) pesonal characteristics, 
(2) human capital factors, (3) job-specific variables, and 
(4) non-pecuniary factors. 

The studies which reviewed quit behavior as a function 
of gender substantiate that different models for quits 
should be estimated based on sex. Given this result, I have 
chosen to estimate a model for male enlistees only. 

The remainder of studies which involve quits in civilian 
firms, early military attrition, and reenlistment behavior 
all provide important insights, to which factors’ had pre- 
viously been significant in determining quit behavior. The 
economic theories used and models specified were well de- 
fined and best estimates given the available data. These 
studies, and the techniques utilized, are acknowledged as a 
foundation for the variable selection and model 


Specification for this thesis. 
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III. DATA AND METHODOLOGY 


This section will discuss the selected sample's composi- 
tion, and describe the underlying data set. Additionally, 
lt will.describe the criteria for model selection along with 
the estimation techniques used in the final model 


specification. 


A. DATA ORGANIZATION 

The data used in this sample are extracted from the 
Defense Manpower Data Center (DMDC) cohort files and include 
Marine Corps non-prior service males who enlisted between 
September of 1980-1981 on a four year contract. These data 
elements were obtained by matching the most recent informa- 
tion from the Headquarters Marine Corps enlisted master file 
(EMF), with the cohorts master or loss’ records, with the 
most current record taking precedent. 

Within this data set are Inter-Service Separation Codes, 
which classify under what conditions an individual is 
separated. These separations can be narrowed down into nine 
general areas: (1) Release from service - end of contract, 
early discharge program, (2) medical disqualifications, (3) 
dependency or hardship, (4) death, (5) entry into officer 
programs, (6) retirement, (7) failure to meet minimum 


behavioral or performance criteria, (8) others, and (9) 
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reenlistment. For this study I am interested only in those 


individuals who voluntarily made the decision to quit the 
military or reenlist. All other separations were those over 
which the individual had little or nor control. Therefore, 
under this criteria, only those in categories (1) and (9) 
were selected for the sample. 

Additionally, I selected only those in paygrades E-3 
through E-6. I imposed this condition because it would be 
impossible for an individual to be a paygrade E-2 without 
having received some type of disciplinary action in his 
first term of service, thus his quit or stay decision would 
become a function of command waivers for reenlistment, again 
an condition over which the individual has little control. 

After selecting the sample according to the criteria 
above my data base consisted fo 12,801 cases. Among these 
9,711 (75.9 percent) had made the decision to quit, and 
3,090 (24.1 percent) to reenlist. It is important to note 
that this data base accounts for only those who made an 
immediate reenlistment decision on expiration of their 
contract. Those who separate, but reenlist at some point in 
the future are considered "quitters" in this study. Also, I 
am aware that some individuals may wish to reenlist, but due 
to MOS constraints imposed by Headquarters Marine Corps 
requiring lateral moves may not do So. Additionally a cen. 
Straints such as7~ rank requirements, education level, or 


commander's recommendation can effect the individual's 
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leave/stay decision. These type of criteria are a result of 
demand for the composition of the upper ranks of the en- 
listed force. Given these demand side constraints exist, it 
is possible that they may distort the true voluntary nature 
under which the decision to leave or stay is based. 
However, given available data it is not possible to isolate 
such effects. Generally, the number of cases effected by 
demand side constraints is considered to be small and 
should, therefore, have no effect on my final model 


specification. 


B. DATA ELEMENT DESCRIPTION 

Within the data set there exists several categories that 
variables may be grouped in. The areas are selected from 
previous studies such as’ Solnick, [Ref. 9], Blandin [Ref. 
12], and Chow and Polich [Ref. 17], and establish a basis 
for variable selection in the model specification. 
Specifically, for this study I have grouped them into three 
categories: (1) personal characteristics, (2) human capital 
factors, and (3) job specific factors. For a complete 
listing see Table l. 

(1) Personal Characteristics <- These variables include 
marital status, number of dependents, race, and geo- 
graphical region of enlistment. A set of eight dummy 
variables indicate the region of enlistment. See 


Table l. East North Central is the omitted group. 
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(2) 


(3) 


Human Capital Factors - These include education 
level, experience in a Junior Reserve Officer Train- 
ing Corps or Sea Cadet program, Armed Forces Qualifi- 
cation Test Group (AFQT), and other specific section 
of the Armed Services Vocational Aptitude Battery 
(ASVAB). Education level included a set of three 
dummy variables with high school graduates as the 
omitted group. The AFQT group consisted of three 
dummies, those in categories I through IIIB. The 
omitted group was mental categories IVA, IVB, and V. 
The AFQT score 1S a composite of three test sections 
out of nine from the Armed Forces Vocational Aptitude 
Battery (ASVAB). (AFOT = Arithmetic Reasoning + 
Verbal + Numeric Operations/2.) Other dummy vari- 
ables created using the ASVAB score were general 
science, word knowledge, math knowledge, mechanical 
comprehension, and electronic information. 

Job Specific Factors - This set of variables set out 
to capture the effects of paygrade, an initial 
enlistment waiver, specific MOS groupings, timing of 
entry, and promotions. The use of the waiver vari- 
able is to determine, uSing two dummy variables, 
first those who received waivers for "moral" 
disqualifications, (i.e., excessive speeding tickets, 
misdemeanor arrests, or experimental drug use) and, 


second, those who received "other" waivers (1.e., 
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TABLE 1 


EXPLANATORY VARIABLES 


Personal Characteristics 


l. 
2. 
3. 
4. 
De 


Marital Status 
Number of Dependents 
Age at End of Contract 


Black 

Other Race (Asian,Indian 
Alaskan) : 

Enlisted in Mid-Atlantic 
Region 


Enlisted in West/North/Cent. 
Enlisted in South Atlantic 
Enlisted in East/South/Cent. 
Enlisted in West/South/Cent. 
Enlisted in Mountain Region 
Enlisted in Pacific Region 
Enlisted in New England 


Human Capital Factors 


14. 
V5 « 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Non-High School Graduate 
Some College Education 
College Degree 

Junior ROTC Experience 

AFQT Group I 

AFQT Group II 

AFQT Group IIIA & IIIB 
ASVAB General Science Score 
ASVAB Word Knowledge Score 
ASVAB Math Knowledge 

ASVAB Mechanical Score 
ASVAB Electronic Information 


miobmopecific Factors 


26. 
Zi. 
28. 
29. 
30. 
ail. 
52. 
33. 
34. 
35. 
36. 
SY - 
38. 
Bo". 
40. 
41. 


Paygrade 

Moral Waiver 

Other Waiver 

Admin Support MOS 
Intelligence MOS 
Logistics MOS 

Combat Support MOS 
Elec. Equipment Repair MOS 
Communications MOS 
Aircraft Operations MOS 
Aircraft & Ordnance MOS 
Supply MOS 

Mechanic MOS 

Months in Delayed Entry 
Summer Enlistee 

Number of Promotions 


va 


1 


il 
1 


1 


a an 


uuu d wt wu 


bt et ee 


uunw it wou w 


nou 


Married 
Continuous 
Continuous 


ited 
If 


Le 


If 


applicable 
applicable 


applicable 


applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 


applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 


Continuous 
Continuous 
Continuous 
Continuous 
Continuous 


ontinuous 


Cc 
1 
1 
1 
i 
1 
il 
ii 
1 
il 
1 
i! 
1 


Ef 


applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 
applicable 


Continuous 


1 


If 


applicable 


Continuous 


0 = Single 
0 - 6 
Variable 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = QO 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Variable 
Variable 
Variable 
Variable 
Variable 
E-3 - E-6 
Else = 0 
Else = 0O 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
Else = 0 
0 - 12 
Else = 0 
2 =_5 


number of dependents, age, test score) effects on 
Gitte te Lier. The omitted group was those who did not 
need waivers to enlist. Next, due to the large 
number of MOSs, which even if broken down into DoD 
occupational groups was to unwildy, it was necessary 
to further generalize occupations uSing a common 
sense grouping. In this effort, I classified indi- 
viduals using the lowest common denominator as a 
grouping criteria. For example, a Marine will be 
classified as administrative Support regardless if he 
is a personnelman, record bookkeeper, or iS an avia- 
tion supply clerk. Therefore, when the majority of 
an individual's work wasS in a specific area such as 
administration, he was classified as such regardless 
of the specifics of the unit in which he _ was 
assigned. This approach is taken to capture the 
specifics of job tasks an individual is involved in 


performing without including the effects of unit 


types. In this vein, ll dummy variables’ were 
created. (See Table 1.) The omitted group was 
Perantey Additionally, two variables to reflect 


timing were included, these were months in the 
Delayed Entry Program anda summer enlistee (May- 
August). Finally, given the results of a recent 
Marine Corps Exit Survey which indicated promotions 


or lack thereof as the number one reason for 


eZ 


separation, I included a variable to capture this 
effect. It was computed as the present paygrade 


minus the entry paygrade. 


GC. THE MODEL 

The basis on which the decision to leave or stay in the 
mutary is made, is assumed to be. one of utility 
maximization. In my analysis I will apply the theory of 
utility maximization as outlined in the literature review 
and specifically use the model developed by Solnick [Ref. 9, 
Be. | In this model, each of the three levels of-variables 
(Personal Characteristics, Human Capital, and Job Specific 
Factors) contain a vector of characteristics that represent 
the particular attributes for each category. 

In the most simple of these models a Marine at the reen- 
listment point would compare the present value of his 
expected lifetime utility with that of alternatives avail- 
able to him. This model also takes into account any cost 
that might be incurred by the Marine in quitting such as, 
retraining an individual might need for a new job. The 
model is specified as follows: 


ormmeoe=- | if V(U}]) > V{(Uo) + C (Marine Quits) 


Q O IF V(U}) < V(Uo) + C (Marine Reenlists) 


Quit 


Q 


V(Uj) = discounted expected utility of 
alternative job J, J = l,.«.-n 
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V(Uo) = discounted expected utility to staying in 
Marines 


C = Cost of quitting 


[Ref. oF De Sie 


This model specification provides the initial basis on 
which the decision to quit or Stay 7occums. However, it 1S 
exceedingly difficult for one to measure a utility. Utility 
is defined as "a number that represents the level of satis- 
faction that a consumer derives from a particular market 
basket" (Ref. 1) Dao Given this definition, one also 
realizes that different people place different values on 
items in the market basket. As an example, a Marine with a 
family may derive higher satisfaction from medical benefits 
than someone who 1s Single. This difficulty of measurement 
occurs for a wide variety of items that may effect the quit 
decision. Therefore, "Since the expected utilities (and the 
cost of quitting) are not directly observable, the empirical 
model necessarily relies on proxy variables," [Ref. 9, p. 
Bifirs Also, given that specific attributes can effect’ the 
quit decision through both the expected utility of a 
Marine's alternatives and that of reenlisting, the overall 
effect of that attribute will depend on its’ relative size. 
This relates to the question of how much satisfaction a 
married Marine may derive from the health care system as 
opposed to someone who is Single. The overall measurement 


of a particulat attribute Xi on V(Uj) and V(Uo) implies: 
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39Q . aV(Uj) _ aVv(Uo) [Reesor 67 


OXq OX 5 OXs 


Given the development of the original model (1), 


a more 


Specific and usable model can be developed by applying the 


following relationships: 


2) 6 V(U)) £(X;) 


(3) V(Uo) = £(Xy, Wy) 


(4) € = h(2,, R, e) [Ret. 9, pp. 6-7]. 
Where 

Sea Personal characteristics 

Wj) = job specific characteristics that affect 


Satisfaction and future promotion potential 


meee variables reflecting family responsibilities 


R = non-cash benefits (1.e., housing, health care, 


life insurance) increase with longevity 


e = personal risk preference (a normally and 
independently distributed random variable 
pReim Oo, De 7] « 


Given the symbols defined above the final 


model is obtained by substituting equations (2), 


mioeinto (1). 


(5) QO = E(Xy, Wy. Zey R, e ) [Ref. 9, De Ok 


D. FUNCTIONAL FORM 


empirical 


C3) and 


Having expressed the fundamental model relationship 


above, the next issue of concern iS what functional form 


should the model take on. The most widely used 


in the 


iereratire are the linear function, logistic function, and 


(as 


DEODIt. Each of these models attempt to predict a specific 
dependent variable given one or more independent factors. 
Each functional form has certain advantages and can be used 
more accurately given a correct interpretation of the under- 
lying relatioship between the dependent and independent 
variables in the model. 


Each of these functional forms are: 


Linear: at+ByXyt+BoXote. t+ ByXptel 
dependent variable 

constant term 

coefficient of attribute XK 
explanatory variable 


error term 


R 
| | | 


Mm 
Je 
1 


Logistic: In =~ = atB Xj +BoXot-- -t+ByXyptel 


ln- 


constrained dependent variable (0-1) 


constant term 

Be coecEficrlent=or auemuourcms. 
Xx = explanatory variable 

el = error term 


R 
il it 


Probit: F( at+B)X]+BoXot~- et BeXp = F(Zi)) 
constrained dependent variable (0-1) 
cumulative normal probability distribution 
constant term 

coefficient of Jar ernie, 

explanatory variable 

an index determined by the explanatory 
variables Xy and the estimated parameters 


a and Br - 


R 
| | | | 


N 
eee 
il 
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The linear form is simplest, and easiest to interpret, 
given that the estimated coefficients can be interpreted to 
represent the increase in the probability of ' quitting when 
the corresponding explanatory variable is present. However, 
given that the dependent variable is in the interval from 0 
to 1, there is a possibility that the use of the linear form 
may result in predicted probabilities that fall outside this 
range. "The obvious solution to the problem is to transform 
the original model in such a way that the predictions will 
imeem the (0,1) interval for all X" [Ref. 10, p. 280]. 

One Peete: solution 1s to use the logistic model which 
is based on the cumulative logistic probability function. 
The other is the use of the probit model which is associated 
with the cumulative normal probability function. The major 
difference between each model is, that the logit model is 
fatter in the tails, and therefore yields different values 
of the predicted probability value P(Z). Quite often the 
logit and probit modelsS can be run as substitutes for one 
another. Therefore, my choice to use the probit method as 
the desired functional form stems from (1) the need to 
transform the dependent variable to the (0,1) interval, (2) 
the probit form implies a signoid (s shaped) relationship 
between the probabilities and characteristics, which better 
approximates the relationship than does the linear form, and 
(3) greater familiarity and use of the probit analysis 


technique. 


a 


In choosing the probit model I assume there exists an 
index Z; which is a linear function of the explanatory vari- 
able Xi, (ises7. 27) = "Gee Z; can be thought of as a 
tendency toward doing something, in this case quitting the 
Marines. Note, one cannot observe 2;, one only observes 
whether an individual will leave or stay. The problem still 
is to obtain estimates of a and 8 and then of P, the proba- 
bility of quitting. Therefore, I will assume that for each 
Marine a value 2;* represents the critical cutoff value 
which translates the underlying index into a quit/Sstay 
Heenan Zi* is assumed to have a cumulative (norma 
distrlbubton. 


Specifically: a Marine quits if 2; > 2;* 


a Marine stays if 2; < 23%. 
Under these assumptions, the probit method provides 


consistent maximum likelihood estimates of the parameters a 


and Bg. 


BE. DATA AND MODEL SUMMARY 

In summary, I will apply Solnicks' model of utility max- 
imization to the first term, non-prior service Marines' 
decision to quit or stay in the military on completion of 
his four year contract. The method of analysis and func- 
tional form will be the probit model using the Statistical 
Package for the Social Sciences (SPSSX). There will be 12 


models estimated, one for the entire group, and then 
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separate models based on race, marital status, education, 


and finally, AFOT mental group. 


io 


IV. EMPIRICAL RESULTS 


This section will discuss and present the estimated 
models for the entire population, as well as_ the selected 
models based on marital status, race, education, and AFOQT 
Group ne. Additionally, I will review differences and simi- 
larities that exist in the parameter estimates between the 


Original model and the selected demographic models. 


A. IMPLICATIONS OF “THESTMCDEE 

The parameter estimates for the quit model are presented 
in Table 2. They provide a general assessment of the impor- 
tance of the factors that I have chosen. This model may be 
used for a more specific purpose than just determining impor- 
tance of factors that affect the Gilfast: decision. 
Specifically, this model can be used to calculate the pre- 
dicted quit rate for any given values of the independent 
variables. These calculations can be used to measure to what 
extent the quit rate of first term enlisted Marines could be 
affected, if Headquarters Marine Corps, the Department of the 
Navy (DON) or other higher government agencies effected 
policy changes that resulted in altering the values of the 
factors included in the model. As one example, I can esti- 
mate what the effect of increasing promotions, changing edu- 
cation requirements, or increasing compensation will have on 


a Marine's decision to leave or stay. 
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This model strongly suggests that there are eight factor 
areas that have a significant effect on the decision to 
emi t These are (1) marital status, (2) age, (3) race, (4) 
non-high school graduates, (5) scores from word and math 
Knowledge sections of ASVAB, (6) job specific MOS, (7) pay- 
grade and compensation, and (8) promotion. 

First, the effect of being married on quits was rela- 
tively large, negative, and significant at the above 5% 
level. In the data set 37 percent were married. Given the 
large demands the Marine Corps places on a young Marine's 
time one might expect family pressures to lead to a higher 
Peopensity to quit. What this model shows however, is that 
being married actS as a stabilizer for first term Marines 
and actually increases the probability the Marine will stay 
ar The economics occurring here reflect that married 
Marines have a higher cost of quitting than do singles due 
to payment of subsistence and housing allowance to married 
Marines. In fact, the basic Marine Corps policy is that 
Single Marines will live in provided quarters (usually a 
barracks with 2 to 3 man rooms) and take all meals’ in the 
enlisted dining facility. This 1S a point of contention 
among young Single Marines who feel they would rather re- 
ceive the cash benefit in order to provide the mix of goods 
(housing and food) that maximize their individual utilities. 
Additionally, married Marines receive ae slightly higher 


allowance for housing which is generally perceived as 
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unfair. Therefore, referring back to the original model in 
equation (1), the married Marine has a higher cost associ- 
ated with quitting and, therefore, 1s more likely to Stay 
Imre 

Second, the age of a Marine at the end of his contracted 
enlistment had a negative and significant effect at the 5 
percent level on quitting. This result iS as anticipated, 
given that the older the individual is on leaving the Marine 
Corps the less time available to him to recoup the cost for 
any training needed in the civilian labor market. 
Additionally, being older at the end of a contract implies 
the initial enlistment age of the individual was older, and 
a possible reason to enlist was an inability to find 
employment opportunity equal to what the Marine Corps 
offered in the civilian labor marked. Therefore, one would 
anticipate that those with previous bad experiences in find- 
ing acceptable employment in the civilian labor market would 
not be anxious to return. 

Third, the effect of being black was’ relatively large, 
negative, and significant at 5 percent, whereas being in the 
other minority races has a smaller, negative effect, and is 
also significant at 5 percent. This result is due to a per- 
ceived equality of treatment of minorities within the Marine 
Corps as opposed to opportunities availables to non-whites 
in the civilian labor market. In as much that discrimina- 


tion in the market place does occur it drives up the cost of 
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TABLE 2 


PROBIT ESTIMATES OF PARAMETERS OF QUIT MODEL 


N = 12,295 


Marital Status 
Number of Dependents 
Age at End of Contract 


Black 


Other Race (Asian, 
Mid-Atlantic 
West/North/Central 
South-Atlantic 
East/South/Central 
West/South/Central 
Mountain Region 
Pacific Region 


New England 


Non-High School Graduate 
Some College Education 
College Degree 

Junior ROTC Experience 
General Science 

Word Knowledge 

Math Knowledge 
Mechanical Comp 
Electronic Information 


Paygrade 


Moral Waiver 

Other Waiver 

Admin Support MOS 
Intelligence MOS 

Logistics MOS 

Combat Support MOS 

Elec. Equipment Repair MOS 
Communications MOS 
Aircraft Repair Ord. MOS 


Supply MOS 


Mechanic MOS 

Aircraft Operations MOS 
Months in Delayed Entry 
Summer Enlistee 

Number of Promotions 


AFQOTGI 
EeOlGI I 
AFOTGIII 


PEARSON GOODNESS OF FIT CHI SQUARE=12413.225 


etc) 


*SIGNIFICANT AT 10 PERCENT. 


|**SIGNIFICANT AT 5 PERCENT. 
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-12.28987** 
099453 
eg Le oe 
-13.16660** 
-2.19918** 
~60025 
me 4255/7 
-1.64533 
eile) oy 
-.66613 
=Lo7 S/O 
de 4.16.2 
1.57475 
1.81698* 
095248 

23018 58 Ge 
-1.40445 
293274 
=I ocOy as 
-3.84026** 
ee leore0 
eee ooa7 
~13.47299** 
Ze OO G16 «> 
veo lS 
-14.96523** 
—4559177"* 
-11.91096** 
-13 .02834** 
=9.68342** 
Slee Soleo 
-13.90975** 
-11.01003** 
-13.01083** 
-10.09061** 
= Sr OGlos Gi 
-13.41405** 
4.59268** 
-.94065 
-1.06805 
-1.47849 


INTERCEPT/S.E. 


38 .42877 


DF=12253 P=.153 


quitting for blacks, and other non-whites. This cause helps 
explain the disproportionate number of blacks and .non-whites 
in the Marine Corps as a percentage of the population as a 
whole. Additionally, non-pecuniary benefits received as one 
proceeds through the rank structure, such as responsibility, 
respect and authority, historically will be much higher for 
non-whites in the Marine Corps than in the civilian labor 
market. This effect will cause a higher discounting of 
alternatives available and results in blacks and other non- 
whites displaying higher propensity to remain in the Corps 
than whites. 

Fourth, the effect of education on quits is broken down 
into those without high school degrees and those with some 
college. No high school degree had a positive effect on 
quits and was significant at 10 percent. This result is sup- 
ported by Blandin ([Ref. 12], Boesel and Johnson ([Ref. 13], 
Buddin [Ref. 11] and others, and indicates that those with- 
out a degree lack the stick-to-it attitude of their graduate 
counterparts. Those who had some college had a small posi- 
tive effect on quits but it was insignificant. Those who 
received college degrees had a large positive effect on 
quits and was significant at the 5 percent level. This 
result 1S as expected since with a large investment in human 
capital these individuals expect a high wage in the civilian 
labor market. Interestingly, the Marine Corps offers a 


tuition assistance program to enlisted members and 
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encourages them to gain as much college experience as pos- 
sible in their time off. The idea is that this process will 
result in a better qualified, more productive Marine. Given 
the results of this model, it appears that what actually 
occurs iS a greater likelihood of quitting. Therefore, in 
the shadow of tightening defense budgets the Marine Corps 
should review this program for cost effectiveness to see if 
the productivity increase is large enough to offset the 
Future loss of that Marine. Intuitively, I think not given 
that the additional education is general and where young 
Marines are weakest is their job specific skills. 

Fifth are the effects of an individual's score on the 
word knowledge and math knowledge sections of the ASVAB. 
Each of these factors are negative and significant at the 5 
percent level, contrary to expectation. Interestingly, the 
ASVAB uses as a measure of “Academic Ability," the sections 
Word Knowledge, Paragraph Comprehension, and Arithmetic 
Reasoning. Additionally, verbal skills are measured with 
the use of word knowledge. Math knowledge is used to mea- 
sure one's ability to apply mathematical principles’ and 
arithmetic skills to problem. solving. These measures, 
therefore, reflect previous investments in human capital, 
specifically education an individual has attained. 
Therefore, if given two individuals both with high school 
degrees and equal in all other apsects, I would anticipate 


the one with the higher scores to be more likely to quit at 


SD 


the end of his enlistment. This result would follow from 
human capital theory since the individual with more ability 
would perceive more alternatives of greater value in the 
market place and, therefore, have a higher propensity to 
Cid Gy 

Sixth, the ten variables representing job specific fac- 
tors revealed in all cases a large, negative, and signifi- 
cant effect on quits at the 5 percent level. The omitted 
segment in the model were those in the infantry MOS. This 
result indicates that those who serve in  non-infantry 
billets are much more satisfied with their job. In line 
with job-matching/job satisfaction theory, I would then 
expect that those Marines in other than infantry jobs would 
associate a higher loss of utility and greater cost to quit 
than would an infantryman. There are primarily two reasons 
for these results, first for those serving in an infantry 
job in their first enlistment the job is physically 
demanding, consumes large amounts of what would otherwise be 
leisure time on field exercises’ and deployments, and 


generally is perceived to be the lowest on an ad hoc scale 


of desirability. Hence, the Infantry are referred to as 
"grunts." Second, while these "grunts" do receive extenSive 
training in tactics, small arms marksmanship, land 


navigation, and many areas of a combat origin, they are all 
Specific skills with little transferrability to the civilian 


labor market. One might expect this job specific skill 
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would keep the infantryman in the Marines more so than the 
other MOSs. However, recall that a specific attribute such 
as MOS can effect the quit decision through both the 
expected utility of a Marine's alternatives and that of re- 
enlisting, and the overall effect of that attribute will 


depend on its relative size. 


—_ 


ee . oQuit _ av(Us) _ av(U,) 
ppecifically: MOS; ~ Noss aMOS 5 


In the case of an infantryman the effect of the possible 
alternatives V(U5) for a specific MOS for individual i are 
greater than the utility received if the Marine reenlists 
V(U,)- Therefore, the amount of dissatisfation that occurs 
for this individual overwhelms the benefit received for re- 
enlisting and applying the job specific skills learned. 

In line with human capital theory and job-specific 
versus general skills, it can be seen that those in the more 
technical MOSs, for example, the electrical equipment 
repair, have the highest propensity to quit. While this 
results is mot startling it certainly indicates that the 
Marine Corps is losing those individuals it needs most 
desparately, its infantrymen and skilled technicians. AS a 
result the Marine Corps experiences job crowding in the MOSs 
with the lowest propensity to quit, in this model it indi- 
cates those in the administrative support field, which 


certainly reflects the current Situation. 
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Seventh, are the effects of paygrade on quits which is 
negative and significant at the 5 percent level. This fac- 
tor represents compensation, and as such may inculcate cer- 
tain weaknesses of individuals to underestimate the true 
value of their total income. As an example, tax advantages, 
medical benefits, houSing, and subsistence. However, I 
assume that if this weakness exists, that it 1s the same 
among all in the sample and, therefore, should not result in 
a biased factor. This result is supported by Chow and 
Polich [Ref. 17] who found that "when sample members came to 
the point where they had to decide on reenlistment, they 
behaved as though their actual levels of compensation, and 
not their perceptions, were the principal factor in the 
decision” [Ref. l/, =p. 36)%. Therefore, the more pay 
received the less likely a Marine would be to quit. This is 
in line with the original model, where the Marine who is 
payed more has a higher cost of quitting. 

Finally, the promote factor is significant at the 5 per- 
cent level and has a positive effect on quitting. This re- 
Sult poses an interesting question, in that the number one 
reason for separation found in the 1986 exit survey of 
Marine Corps enlisted personnel was lack of promotion. 
Therefore, one might hypothesize that to reduce quits, a 
balancing out of promotion rates between occupational 
Specialties is needed. This change may reduce guits 


overall, but result in a higher quit rate among’ the best 
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qualified Marines who would perceive less promotion oppor- 
tunity and rewards for their greater innate abilities. M 
believe that my model as specified shows the correct results 
of promotions on quitting, since those who are promoted most 
quickly are ambitious, dedicated individuals with larger 
investments in personal human capital. The exit survey on 
the other hand is simply a tabulation of responses from 
those offered and suggest no statistical association between 
the intended behavior of a particular group and the 
responses given. In essence, it appears to be a "sour 
grapes” type attitude and reveals only something about the 
Quit population from which the sample is’ taken. I would 
expect that those who are promoted most frequently would 
derive a higher utility from these alternatives than remain- 
ing in the Marines. As an example it is possible for an 
individual to be meritoriously promoted to Sergeant within 
three years of enlistment. Then by spending two consecutive 
tours on the "drill field" (recruit training depot) can be 
promoted to Gunnery Sergeant. The alternatives available to 
this individual along with the general training in manage- 
ment skills would raise the likelihood of a quit. 

The Marine Corps, and armed services in general, try to 
counter this result through the retirement and benefits 
associated with twenty years of service. But as evidenced 


in this model, the erosion of the benefits, which in the 
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past has raised the cost of quitting, will become much less 
important and result in a higher quit rate. 

Another interesting result from this model, was that 
those who spent a longer time in the Delayed Entry Program 
pool, had a negative and significant effect on quits. This 
relates to the individual most probably receiving a good job 
match into the MOS he desired, justifying a long wait. 
Also, a timing issue, were those who were summer enlistees, 
show a significant and negative effect on quits. This 
reflects that those entering at this time are the high- 
school graduates who are most likely to remain in the Marine 
Corps. While those who enlist during other times in the 
year do so more out of an inability to get or keep another 


job and thus are classified as “labor market lemons". 


Be. PREDICTIVE MODEL SELECTING ON MARITAL STATUS 

The parameter estimates for the quit models selecting on 
married and single personnel can be seen in Table 3. The 
basic assumption is that given the same model married 
Marines will behave differently than their Single 
counterparts. The parameter estimates assess the effect of 
factors on quit behavior, and in what direction (positive or 
negative), will being married tend to move, more toward 
staying or leaving the Marine Corps. 

The first difference between the models can be seen in 


the end age factor. This variable is very small (.01) for 
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married Marines, and is not sSignificnt. However, the same 
variable has a negative and significant effect at the 5 per- 
cent level on singles quit behavior. While in the general 
population model we see that singles are more likely to 
quit, this further shows that the younger a single Marine is 
the more likely he is to quit. This reflects the low quit- 
ting cost against him and the availability to still further 
invest in other human capital activities with enough time to 
recoup that investment. 

The race factor is not significant in either the married 
Or Single population models. This result is not as expected. 
Since in the original model race was significant at the 5 
percent level and negative. Therefore, in the models 
selecting On marital status, the race effect on quit be- 
havior cannot be determined. 

The variables that try to capture the effect of region 
of enlistment on quitsS were insignificant in the general 
population model. These factors attempt to measure 1f cer- 
tain regions turn out Marines who have a_ greater propensity 
to quit. The first time this factor does become Significant 
is for singles from the Mountain region. The effect on 
Quits is negative and significant at the 5 percent level. 
Interestingly, the variables for the Pacific and New England 
regions are positive for both singles and married. 


The parameter estimates for these two variables are not 
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Significant but pose an interesting area for further re- 
search on regional factors affecting quits. 

The education factor results showed that for both single 
and married Marines there was a poSitive effect on quits for 
non-high school graduates and those with college education. 
Again, those who had received a college degree had a much 
higher propensity to quit than those with only some college. 

The variables reflecting academic ability from the ASVAB 
being word andmath knowledge was negative, small, and 
Significant at the 5 percent level for both groups. This 
factor is Similar to the results found in the general model 
(Table 2) with the parameter estimates being very similar. 
This consistency implies that these Sections from the ASVAB 
are good estimators of quit probability. Another consistent 
estimator of quit probability between models 1S paygrade, 
which is negative and significant and has almost identical 
effects on the quit decision regardless of marital status. 

Given the increase in the number of waivers being given 
on enlistment, I tried to establish if any significant 
differences exist between those who quit or stay based on 
the type of waiver granted. Principally, waivers are given 
for moral reasons (excessive speeding tickets, misdemeanor 
arrests, or experimental drug use) or other reasons (number 
of dependents, age, test score). Implicitly, I assume that 
Since those in the group who receive waivers have greater 


difficulty entering the Marines they are less likely to quit 
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TABLE 3 


PROBIT ESTIMATES BY MARITAL STATUS 
MARRIED (N = 4219) SINGLE (N = 8,076) 
RGR omeOle rem COlME, ote REGRES COEFF COEFF/S.E. 






































Number of Dependents -01684 -.69226 -.07948 -1.05062 
Age at End of Contract 201070 4457 -.04351 -3.46688** 
Black -.02514 -.37357 ~05650 1.06174 
Other Race (Asian, etc) -.43681 =6.365187* -.58803 =| 1272259 * 
Mid-Atlantic -.17848 =) 75009" -.13360 -1.46818 
West/North/Central -.02980 -.36584 --.01361 -.20560 
South-Atlantic =—707952 -1.22334 -.05458 -1.01406 
East/South/Central SOS7 7a ~- 38796 -.05430 -.64088 
West/South/Central POL Oa y sale2 oy =.07573 -.98860- 
Mountain Region -.03669 -.36598 =~ 17310 =2 05326 9% 
Pacific Region wOv7 so ~90589 ~09515 }ezo33 
New England 04651 - 43838 ~11646 ee 2 25 
Non-High School Grad - 28630 234 23." * S055 L5 - 48390 
Some College Education g08453 ~-80458 05761 202017 
College Degree -45368 1. 33i674 ~54842 iaes2os ~ 
Junior ROTC Experience -.02476 -.15841 = 1913) 2 -1.75495 
General Science 01824 °47587 -00953 - 30097 
Word Knowledge -.08797 =—2. 200735. — -.07634 = 2 45790" 
Math Knowledge -.05995 =2 5187207" -.07153 =3.105765** 
Mechanical Comp 701723 252959 7029191 1.14812 
Electronic Information 04543 1.66478 ~01629 2267 
Paygrade -.45205 -8 .60369** -.42213 =—l10.2sc50- * 
Moral Waiver sale? 26387 21** - 059203 1.59629 
Other Waiver -.07675 -.76324 ~07924 -74002 
Admin Support MOS an se 2 =O, 2232500 |e 9336 -11.77459** 
Intelligence MOS -.78234 =—3.co5u9>* -.49767 -2.56740** 
Logistics MOS -.97773 -7.88259** -.94504 = Seas Oo ~ * 
Combat Support MOS -.72902 -7.84095** -.82688 =O. 35020 ** 
Elec. Equip. Repair MOS -.52446 = Soo 260 -.58896 =. 7 Say 
Communications MOS -.66519 =O.29623"* -.78758 -9.11461** 
mircrarcrt Rep Ord. MOS -.80447 -8.65039** -.85869 -10.84810** 
Supply MOS =O 226 ie O 7 SUL ao -.82183 -8.40719** 
|}Mechanic MOS -.84582 -8.20893** -.87725 -10.04898** 
Aircraft Ops MOS -.86020 =-6.91633** -.80380 -7.29669** 
Months in Delayed Entry -.00749 -1.03263 -.01744 -3.08586** 
|Summer Enlistee -.40391 =—j Cocoa = -.48572 -10.92426** 
Number of Promotions - 36038 amiOy 406 >> -18180 -2.45659** 
|AFQTGI -.14303 -.85566 -.07421 -.57889 
{AFOTGII -.08924 -.87362 -.06208 -.74186 
|AFOQOTGIII 707 020 -.78822 -.09028 -1.25808 
| INTERCEPT INTERCEPT/SE INTERCEPT INTERCEPT/SE 
| 8.19708 2S USS 9.94037 Zo. (OV OF 
/ MARRIED 
PEARSON GOODNESS-OF-FIT CHI SQUARE = 4235.775 DF = 4178 P= .262 
SINGLE 
PEARSON GOODNESS-OF=-FIT CHI SQUARE = 8250.836 DF = 8035 P= .045 


*SIGNIFICANT AT 10 PERCENT 
**SIGNIFICANT AT 5 PERCENT. 
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at the end of their enlistment. Additionally, the number of 


alternatives - V(U3) ~ available are less given they have 
existing conditions that lima their employment 
opportunities. However, the results indicate just’ the 


opposite, for those married there is a positive and signifi- 
cant effect at the 5 percent level; and for single Marines 
there is a positive effect on quits although signiticaas 
only at about the 15 percent level. What these results 
imply is that those who enter under waivers are more likely 
to quit than their non-waiver counterpart. The economic 
explanation to this phenomenon may lie in the fact that 
those who receive waivers are "labor market lemons" and as 
such perform poorly in their regular duties. Given this 
they perceive less alternatives and promotions are available 
to them if they remain in the Marines and, therefore, heavi- 
ly discount any benefits. Hence, a lower cost of quitting 
and at least some limited alternatives would lead to the 
decision to quit. 

For both single and married Marines the variables which 
model job-specifics (MOS) are negative and significant. The 
omitted group infantry is revealing itself as a strong indi- 
cator of a Marine's future intention to remain. All MOSs 
have a much higher propensity to quit regardless if the 
individual is single or married. In both models Administra- 
tive Support MOSs have the largest negative effects on quits 


and Electronic Equipment Repair the smallest. These 
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results support the findings for the general population 
model in Table 2. 

The factors associated with time of entry, indicate that 
the longer one remained in the Delayed Entry Pool and those 
who enlisted in the summer were less likely to quit. This 
result was the same for married and single Marines. 

The promotion factor had a positive effect on quits, and 
was significant at the 5 percent level. Note, however, that 
the effect was almost twice as large for married Marines. 
Given the same alternatives, I would anticipate that a 
married Marine would have higher quitting cost and thus be 
the group less likely to quit given the same number of 
promotions. An explanation may lie in the fact that married 
Marines' wives often forfeit income due to frequent moving. 
Therefore, given the husband has amore stable een eeeee 
it could increase his wife's earning potential and increase 
the likelihood of quitting. 

Finally, the factors which model mental ability, (AFOQT) 
indicate a small negative effect on quits for all groups. 
These factors are not significant in any model. While 
traditionally in the literature this variable is a good 
estimator of quit behavior, in this case it turns out not to 
be so. Actually, the math and word knowledge sections of 
the ASVAB do a better job at modelling mental ability than 


the composites which make up the AFQT score. 
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The ability of the models to correctly predict quits 
selecting on marital status were: 
Married - 84.8 percent correct 


Single -- 94.2 percent correct. 


C. PREDICTIVE MODEL SELECTING ON RACE 

The parameter estimates for the quit models selecting on 
blacks or whites can be seen in Table 4. Given the strong 
Significance of the race factor in the general model, I 
would expect that blacks will be less likely to quit, 
CGeCm i cmpanl ous. The parameter estimates indicate differ-- 
ences between blacks and whites in the importance of the 
other factors that affect quitting. 

The models indicate that being married has a significant 
and negative effect on quitting. This is in line with the 
general model. Having hypothesized that discrimination in 
the market place raises the cost of quitting for blacks, I 
would anticipate that being a married black would raise the 
cost to quit even more. Therefore, in the model selecting 
on blacks, I have anticipated a much larger negative effect 
on quits for blacks than whites (given both models are 
identically specified). This result indicates that social 
values about marriage within the black community may effect 
the quit decision differently than whites. However, this 
thesis lacks sufficient data to investigate this issue and 


further research is needed. 
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TABLE 4 


PROBIT ESTIMATES BY RACE 











WHITES (N = 10,084) BLACKS (N = 1,692) 

REGRES COEFF COEFF/S.E.|REGRES COEFF COEFF/S.E. 
Married -.50058 =) Vere Se -.37138 =A Od 36 * * 
Number of Dependents -01946 © 75092 -00386 -06590 
Age at End of Contract -.00666 -.63469 -.07394 =3.168)4** 
Mid-Atlantic ~04423 -96090 -.12269 -1.18499 
West/North/Central -.00468 -.08687 -.08718 -.44469 
South-Atlantic =,03187 -.66940 -.17450 =, 83270” 
East,/South/Central sO2112 s2c629 -.13659 -.98310 
West/South/Central -.05652 -.89084 -08334 ~ol294 
Mountain Region -.12648 -1.88703* -.14354 -.22037 
Pacific Region -LL695 Peas9655— 07412 - 36988 
New England -09037 lees7se -13469 O07 Ol 
Non-High School Grad - 18048 oss 25" 0S 262 ely 41) 
Some College Education -00718 -09288 ~31744 ine Oo leg 
College Degree -08689 - 30470 lio S270 B59 6 56a 
Junior ROTC Experience =.1 7274 =e 7 24 05253 -29444 | 
General Science 202355 - 49032 -.02178 =.30644 8) | 
Word Knowledge -.08966 =3.304¢8 =70523. -.84502 
Math Knowledge -.06770 -3.46090** -.09683 -2.19491** 
Mechanical Comp -04699 2.-0596133 =053 15 -1.04427 
Electronic Information -00694 -35596 ~12896 2.94391** 
Paygrade -.34949 -9 .64893** -.72604 -9.05699** 
Moral Waiver 707 O57 2242826 rus 705 ~-44646** 
Other Waiver ONTO Z ~19246 -.10054 -.64814 
Admin Support MOS -1.00197 —12,08158%" (=1.13936 =6.362603-* 
Intelligence MOS =o DO22 -3.89915** -.80251 =l4 33715 
Logistics MOS -.94821 =] 0..68500.22 -.98519 =i. 35261 ** 
Combat Support MOS -.74002 =) 1.2406" -.98829 =5 00.545 * 
Elec. Equip. Repair MOS -.51553 ~8.20649** -.69259 -4.16718** 
Communications MOS -.65650 =83 //333*" -.99304 => oo LU). * 
Aircraft Rep Ord. MOS -.77021 -11.84469** -.99227 TO ls) S\ te 
I'Supply MOS -.70584 =8 10050 al —1.07 150 =Gel1 Los)" * 
Mechanic MOS =~ 74237 =e 0S523. ° si—ie22767 =6.6.9 1. 51462 = 
Aircraft Ops MOS -.77018 =—§ 60750 |—1.05276 =4,12237°* 
Months in Delayed Entry -.01456 -2.91899** = ONL 2 -1.08596 
Summer Enlistee -.42335 -11.34969** -.62176 =6:497 390." * 
Number of Promotions LoS 7 293930 s4g527 2ea9005" = 
AFQTGI -.13949 -2.22902 Sooo > 1.17836 
AFOQTGII -.08181 -1.02139 SOS ~25092 
AFQOTGIII -.08884 =e ee Sark: -.05896 -.58073 

INTERCEPT INTERCEPT/SE INTERCEPT INTERCEPT/SE 

9.27309 BL. ceoam 11.67966 eS 76S 

WHITES 
PEARSON GOODNESS-OF-FIT CHI SQUARE = 10095.152 DF = 10044 P= .358 
BLACKS 
PEARSON GOODNESS-OF-FIT CHI SQUARE = 1723.441: DF = 1652 P= .108 


*SIGNIFICANT AT 10 PERCENT 
**SIGNIFICANT AT 5S PERCENT. 
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The factor that captures age has a negative and signifi- 
cant effect for the blacks. This result supports the hypo- 
thesis that older blacks face a higher cost of quitting than 
do their younger counterparts, which is a function of their 
ability to recoup any investments in human capital needed 
for an alternative job. In the model selecting on whites 
this value is almost zero and not significant. 

The regional variables which heretofore have been dif- 
ficult to interpret present some significant parameter 
estimates. Considering that there exists geographic concen- 
trations of individuals of different races I anticipated 
that certain regions (for example, the South Atlantic for 
blacks) would provide significant information on the pro- 
pensity to quit for Marines who enlist from these areas. 
Interestingly, being black and from the South Atlantic 
region had a significant and negative effect on quits at the 
10 percent level. The other regions did not have a signifi- 
cant effect on the quit decision for blacks. The South 
Atlantic regional factor does indicate that regions in which 
black Marines are recruited from can be analyzed to deter- 
mine future quit probabilities, and allow recruiting efforts 
to be focused in regions that result in the desired force 
Structure requirements of the future. In the model for 
whites the regions of the Pacific and New England also had a 
positive effect on quits and in this model, Pacific region 


waS Significant at the 10 percent level. Additionally, 
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Blandin's [Ref. 12, pp. 12-13] parameter estimates for early 
attrition indicate that the Pacific and New England region 
had positive effects on early separation. This indicates 
that individuals recruited from these two regions’ have a 
higher propensity to leave the Marines. 

The education factor again shows consistent results for 
both blacks and whites, where those without high school 
degrees or some college are more likely to quit than high 
school graduates. 

Once again, in both models selecting on blacks” and 
whites, the results indicate that the word and math Know- 
ledge sections of the ASVAB are significant and have a nega- 
tive effect on quits. The parameter estimates for both 
meaels are similar to those in the general model and further 
Support these factors’ importance in determining quits. 

The variable reflecting compensation (paygrade) is nega- 
tive and significant at the 5 percent level in both models. 
The parameters indicate blacks are about twice as sensitive 
to changes in pay as whites; thus, a pay change would have a 
greater impact on their decision to quit. 

A unique result for the parameter estimates of specific 
MOS effects on quits indicate that for blacks there exists a 
negative and significant effect on quits. In previous 
models being in the administrative support MOS had_ the 
largest negative effects on quits. For the model selecting 


on blacks it becomes mechanics (-1.22). This result 
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indicates that blacks in all other MOSs are more likely to 


Stay than the omitted group infantry. However, through 
personal observation a large proportion of blacks serve in 
the infantry and combat support MOSs than in the more tech- 
nical fields. This suggests that blacks who are in these 
more technical fields perceive a greater opportunity exists 
for them in their specialized MOS than may exist in the 
infantry, which I certainly believe is true due to the over- 
crowding in the higher combat MOS ranks. In the model for 
whites the parameter estimates for specific MOSS were more 
in line with those of the general model. Also, in both race 
groups the electric equipment repair MOS had the smallest 
negative effects on quits, again indicating that MOS as 
being the next most likely to quit after infantry. 

The factors that measured timing of entry, months in 
DEP, and summer enlistees were significant and negative in 
both race models. Again, the results were similar to the 
general model. 

Finally, the promotion factor had a positive and signi- 
ficant effect on quits in both race models. In the model 
for blacks the parameter estimate of .43 indicates greater 
ability and more alternatives available and, thus, a greater 
propensity to quit. In the model for whites the estimate 
was half that for the black model which may indicate a 
shortage of highly capable blacks in the market place. 


Therefore, those ollie) xe Marines who distinguish 
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themselves are given a wider range and better alternatives 
from which to choose. 
The ability of the race models to correctly predict 
quits was: 
White Model: 85.7 percent correct 


Black Model: 67.9 percent correct. 


Dee REDICTIVE MODEL SELECTION ON EDUCATION 
The parameter estimates for the quit models selecting on 
non-high school graduates, high school graduates, and those 
with college education can be found in Tables 5-7. 
1. Non-High School Graduates (Table 5) 

The factors which model the personal characteristics 
reflect the same results found in the previous’ models. 
Specifically, being a married, older, minority non-graduate 
has a negative effect on quits. Certainly, the cost of 
quitting would be high to these individuals given a_ lack of 
alternatives and limited educational skills. 

The factors which reflect regional differences in pro- 
pensity to quit were all insignificant. Although not Signi- 
Fficant, the New England and Pacific regions had a positive 
Seeect On quits. This result may be influenced by social 
norms in these regions which place lower value on service to 
country ethics. However, more data are needed to provide 
characteristics of intention to remain in the Marines, given 


Specific regional values, to substantiate this theory. 
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PROBIT ESTIMATES OF PARAMETERS FOR NON-HIGH SCHOOL GRADUATES 





(N = 402) CORFPICIENT /S.E% 
Marital Status -2.07482** 
Number of Dependents 1.32475 
Age at End of Contract -1.88689* 
Mid-Atlantic ~97935 
Black -2.48863** 
Other Race (Asian,etc) -1.27228 
West/North/Central ~ 37790 
South-Atlantic «307 
East/South/Central -1.18088 
wWest/South/Central -03965 
Mountain Region -~1 34092 
Pacific Region -63308 
New England -/5401 
Junior ROTC Experience -.67177 
General Science ~53098 
Word Knowledge -.15442 
Math Knowledge » 6 OE 
Mechanical Comp 1.16992 
Electronic Information -1.77048 
Paygrade -3.40594** 
Moral Waiver ~ 15607 
Other Waiver - l6Se2 
Admin Support MOS -.12287 
Intelligence MOS -1.93020*% 
Logistics MOS -1.14018 
Combat Support MOS -l./2592 
Elec. Equip. Repair MOS -1.45024 
Communications MOS -3.1576334 
Aircraft Repair Ord. MOS -1.89943* 
Supply MOS -1.28703 
Mechanic MOS -1.55340 
Aircraft Operations MOS -2.40388** 
Months in Delayed Entry ~08506 
Summer Enlistee 1.6387 2—@ 
Number of Promotions ~ 24580 
AFQTGI -1.20213 
AFQTGII -.59783 
AFOTGIII -.74871 

INTERCEPT INTERCEPT/SE 
Soe ooo 7.50360 


PEARSON GOODNESS OF FIT CHI SQUARE=399.555 DF= 363 P= .090 


*SIGNIFICANT AT 10 PERCENT. 
**SIGNIFICANT AT 5 PERCENT. 
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In trying to model the human capital factors effect on 
quits, it has been shown that word and math knowledge have 
provided significant parameter estimates with consistent 
results. The other factors which attempt to capture the 
effect of academic ability (AFQT group) were not 
Significant. 

Another result in this model was that 11 of the MOS 
variables had a negative effect on quits but only four were 
eeemificant. Those in the intelligence field had the larg- 
est negative parameter estimate, which previously had _ been 
administrative support. Consistent with previous’ model 
parameter estimates those in the electronic equipment repair 
MOS had the smallest negative effect on quits. 

The timing factors which looked at time in the Delayed 
Entry Pool was virtually zero, and Summer enlistees’ had a 
negative effect on quits. Additionally, promotions’ had a 
positive effect on quits as anticipated. 

Consistent with the original model the parameter esti- 
mates for both paygrade and blacks were negative and signi- 
ficant at the 5 percent level. 

This model predicted correctly 92.8 percent of all 
those non-high school graduates who quit. 

2. High School Graduates (Table 6) 

Given the largest proportion of the sample population 

1s composed of high school graduates I anticipated that 


these results would be similar to the general model Table 2. 


HOS 


TABLE 6 


PROBIT ESTIMATE OF PARAMETERS FOR HIGH SCHOOL GRADUATES 


REGRESSION 
COEFFICIENT 


(N = 11,329) 
Marital Status 

Number of Dependents 
Age at End of Contract 
Mid-Atlantic 

Black 

Other Race (Asian,etc) 
West/North/Central 
South-Atlantic 
East/South/Central 
West/South/Central 
Mountain Region 
Pacific Region 

New England 

Junior ROTC Experience 
General Science 

Word Knowledge 

Math Knowledge 
Mechanical Comp 
Electronic Information 
Paygrade 

Moral Waiver 

Other Waiver 

Admin Support MOS 
Intelligence MOS 
Logistics MOS 

Combat Support MOS 
Pléeec.. kauip. 
Communications MOS 


Aircraft Repair Ord. MOS 


Supply MOS 
Mechanic MOS 


Aircraft Operations MOS 
Months in Delayed Entry 


Summer Enlistee 
Number of Promotions 
AFOTGI 

AFQOTGII 

AFOTGIII 


PEARSON GOODNESS OF FIT 


Repair MOS 


CHI SQUARE=399.555 


*SIGNIFICANT AT 10 PERCENT. 


**SIGNIFICANT AT 5 PERCENT. 
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INTERCEPT 
3.93865 


DF= 


COEFFICIENT 
/S Ee 


-12.07 2a 
~46437 
-2.07068** 
~42716 
13. 254000 = 
-1.98575* 
-. 3/98 

-1.37 Gre 
2201 
-.43162 
-1.Z20574 
1.24794 
1.52707 
—l 43935 
~ 43386 
-3 2055255 
-4. 1692335 
I3gee 
1.61412 
-13.1402g 
2.54759 -— 
-.10409 
-14.07016** 
-4.38074** 
-11.41223** 
-12.50302¢5 
-9.13934** 
-10.2922545 
-13 3937205 
-10.41923** 
-12 .43904** 
-9.25970 =e 
-2.902513 
-13. 36685300 
4.832203 
—. / Vee 
-./7663 
=]. levees 
INTERCEPT/SE 
7.50360 


363 P= .090 


This was the case as can be seen by comparing the parameter 
estimates for Table 2 and Table 6. 

For the personal characteristics factors it is seen 
that being married, older, and a minority all have a Signi- 
ficant negative effect on quits. Again, in this model the 
regional factors of Pacific and New England have a consis- 
tent positive parameter estimate, though not Significant at 
the 10 percent level. The factors which estimated human 
Capital investment, and specifically academic ability, all 
have negative parameter estimates for their effects on 
quits, but were not significant, showing that high school 
graduates regardless of mental group behave similarly. 

Finally, the job specific factors were all negative 
and Significant at the 5 percent level with the administra- 
tive support MOS having the largest negative effect on 
quits, and electronic equipment repairman the smallest. 
Again, the timing of entry variable responded with negative 
estimates for reasons explained in the general model. 
Receipt of promotions had a positive effect on quits, as 
anticipated. 

This model correctly predicted 90.7 percent of all 
high school graduates who quit. 

3. Some College Education (Table 7) 

This sub-sample of the population represents those who 

have taken time to invest more in human capital than 


their counterparts. Generally, the Marine Corps encourages 


10> 


education but provides little incentive for an enlistee, 
particularly in his first term, to obtain a college 
education. Specifically, these are no pay benefits, or 
opportunities for early promotion based solely on education. 
Therefore, those individuals who obtain college credit or 
degrees during their first enlistment are assumed to have an 
alternative agenda of entering an officer's commission 
program, or leaving the Marine Corps at the end of their 
CONEGaACE, 

Having described the characteristics of this group as 
one with a higher propensity to quit I would anticipate 
smaller negative parameter estimates on those factors that 
model personal characteristics and large negative parameter 
estimates for specific MOS's, since the omitted group is 
infantry, which has been shown to be the group with the 
largest propensity to quit. Therefore, given an infantryman 
with a college education aS compared to any other job, his 
likelihood of leaving at the end of his contract is very 
high, as has been my general observation. 

In the general model (Table 2), the parameter esti- 
mates show that being married or in a minority group has a 
negative effect on quits, but here they are not Significant. 
However, those who are older at the termination of their 
contract are more likely to quit, although this effect is 
not significant. In this group, this result is anticipated 


Since they would desire to recoup their human capital 
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TABLE 7 


PROBIT ESTIMATES OF PARAMETERS FOR THOSE WITH SOME 
COLLEGE EDUCATION OR COLLEGE DEGREES 


N = 564 


Marital Status 

Number of Dependents 
Age at End of Contract 
Mid-Atlantic 

Black 

Other Race (Asian,etc) 
West/North/Central 
South-Atlantic 
East/South/Central 

West /South/Central 
Mountain Region 

Pacific Region 

New England 

Junior ROTC Experience 
General Science 

Word Knowledge 

Math Knowledge 
Mechanical Comp 
Electronic Information 
Paygrade 

Moral Waiver 

Other Waiver 

Admin Support MOS 
Intelligence MOS 
Logistics MOS 

Combat Support MOS 
Elec. Equip. Repair MOS 
Communications MOS 
Aircraft Repair Ord. MOS 
Supply MOS 

Mechanic MOS 

Aircraft Operations MOS 
Months in Delayed Entry 
Summer Enlistee 

Number of Promotions 
AFOTGI 

AFOTGII 

AFOTGIII 


PEARSON GOODNESS-OF-FIT 


*SIGNIFICANT AT 10 PERCENT. 
**SIGNIFICANT AT 5 PERCENT. 


REGRESSION 
COBRETCIENT 
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ieee 
a2 OST 
~00713 
~03526 
OG 1 
aie 1) 
weeeeS 
©43541 
-.43968 
eS) 
-.49228 
~21682 
-.21484 
29997 
-00988 
=O 20 6 
~01754 
sal 
~16541 
-.18734 
~23194 
02672 
°34572 
252847 
~08003 
~85795 
-.65440 
-1.00866 
mie 2109 
mie oUoe > 
-1.34475 
eile o4 31 
~00504 
mee 29 
~03542 
=S.91104 
-3./77466 


l eat 





-3.701247 
ENTERCEPT 


10.84473 


CHI SQUARE=542.067 


CORFE EGawg NL 
VS. Es 


aie) 222 
=e 
~25164 
~- 16664 
= Zoe 
=.91479 
=e SUUIZe 
= 2 soo 46" * 
mie oS yoo 
=lUZor4 
-1.47433 
~-81406 
=. /3056 
~53668 
707 653 
=e loo 
~18586 
-.30314 
1.87082* 
=1647.259 
1.63116 
-08598 
-4.97119** 
ae eS oe 
-3.26074** 
-3.00939** 
-2.46495** 
=—2.90 0550) 
=2a5o250 -* 
=3,235006 ~~ 
Sor D0 2 (ee 
=a 060 
257° 
zie 30.065 
alo) 
= 1 OS 
= 435 3 
eo > 
INTERCEPT/SE 
1.04485 


DF= 525 P= .294 


investment soon, given they are older and have a shorter 
period over which to collect on their investment. 

The factors which model human capital investment 
reacted Similar to those in the non-high school graduate 
model. The key being that the math knowledge variable sign 
changed from negative to a positive effect on quitting. 
Given that mathematical skills and problem solving ability 
are more marketable than liberal arts type education, this 
result is not Surprising. Again, AFQT group showed little 
variation between category I to III, with Category III hav- 
ing the smallest negative effect. 

Finally, being a summer enlistee had a small negative 
effect on quits, and time spent in the delayed entry pool 
had no effect on the quit decision. The promotion factor 
also had no effect on quits. 

This model correctly predicted 83.8 percent of all 


college graduates who quit. 


Ee PREDICTIVE MODEL SELECTING ON AFQT-GROUP 

In examining the results for the entire sample, model 
and subsamples selected on specific characteristics, it was 
shown that being in AFQT group I-IIIB had a Significant 
effect on quits. The expectation existed that those in the 
highest mental category would be the most likely to quit. 
This was not always the case. Given this counterintuitive 
result the following models were analyzed selectring on each 
specific AFQT category. 
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1. AFQT Group I (Table 8) 

The personal characteristic factors had a consistent 
negative effect on quits, given the individual is married. 
For this group the effect of marital status was nearly twice 
as large as that for the whole sample, Table 2. This result 
is significant in that it suggests significantly higher 
quitting costs for married Marines in mental group I. This 
might indicate a need for a policy shift in the Marine 
Corps, first to increase the welfare of the Marine family 
- thereby maintaining high quality Marines, and_ second, 
closing the compensation differential between single and 
married Marines. This policy shift would help to reduce the 
effect of marital status on the quit decision. 

In this model for the first time the race variable for 
blacks is insignificant perhaps as a result of small sample 
size. However, the parameter estimate is negative and 
consistent with other models. 

The education variables revealed negative parameter 
estimates for non-high school graduates, and those with some 
college, but were not significant. This negative effect on 
quits: may be a result of credentialism in our sSocity. Even 
though these individuals are in the highest mental category, 
without the degree the available alternatives are limited. 

Other factors of interest in this model were the 
effects of paygrade and having a waiver. First, the pay- 


grade variable has revealed a consistently negative and 
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TABLE 8 


PROBIT ESTIMATES OF PARAMETERS FOR THOSE IN AFQT GROUP I 


REGRESSION 
COEPEICIENT 


(N = 387) 

Marital Status 

Number of Dependents 
Age at End of Contract 
Mid-Atlantic 

Black 

Other Race (Asian,etc) 
West/North/Central 
South-Atlantic 
Fast/South/Central 
West/South/Central 
Mountain Region 

Pacific Region 

New England 

Non-High School Graduate 
Some College Education 
College Education 
Junior ROTC Experience 
General Science 

Word Knowledge 

Math Knowledge 
Mechanical Comp 
Electronic Information 
Paygrade 

Moral Waiver 

Other Waiver 

Admin Support MOS 
Intelligence MOS 
Logistics MOS 

Combat Support MOS 
Elec. Equip. Repair MOS 
Communications MOS 
Aircraft Repair Ord. MOS 
Supply MOS 

Mechanic MOS 

Aircraft Operations MOS 
Months in Delayed Entry 
Summer Enlistee 

Number of Promotions 


PEARSON GOODNESS OF FIT 


o 79648 

~ 15000 
»03088 
012016 
~01463 
319555 
socee? 
~00011 
217025 
e277 S Ou 
~54692 
01.969 

~ 35940 
~41892 
~03329 
07 La2 
coo 

~ 36798 
-08048 
21411 
sven 
ol7222 
©49327 
022404 
=. 99614 
= Salta 
=a Zoo 2 
a ele 2. o 
-1.20042 
=O) Ol 
-1.26888 
= 730442 
mle 4-22 
-.81805 
=i 0 Scrny) 
-.04867 
= Un 
-08218 
INGERCERT 
9. 92a 


CHI SQUARE=356.800 


*SIGNIFICANT AT 10 PERCENT. 
**SIGNIFICANT AT 5 PERCENT. 
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348 


COEFF ICTENE 
/SeEn 


-3.07598** 
~90009 
© 1/0435 
247654 
-.02290 
~80703 
-l. 15086 
-00038 
-.40350 
—. 663 
-]1.42383 
~-06586 
=~] .U5Za2 
-.82260 
-.13194 
~10011 
~48430 
-2.101Zeee 
o26eee 
-l.25962 
lD.07 22 2 
1.29435 
-2.45876** 
1.24025 
1.44082 
-2.1150%a3 
— 5892 
-4.19644** 
-3.23430% 
-2.29348** 
-3.168204— 
-1.00699 
-2.42857 3 
-1.44058 
-2.99743** 
-1.64858 
-2.5732 0 
~30405 


INTERCEPT/SE 


6.15087 


P= .361 


Significant effect on quits. Therefore, this factor is well 
established as a determinent of quit behavior. Second, the 
variables which take into account those granted waivers were 
positive but significant only at about the 20 percent level. 
Those who received waivers for other than disciplinary 
reasons had a negative effects on quits. This result though 
Suspect due to its significance level may indicate that 
granting waivers to high mental group enlistees may not be a 
"good bet" in the long run, since the problems they had on 
entry may only become worse, encouraging a positive quit 
decision. 

Finally, those factors which modeled job specific 
MOSs, time of entrance into the Marines, and promotions, 
resulted in similar effects on quits as explained in pre- 
vious models. This model correctly predicted 82.8 precent 


of those who quit in mental group I. 


2. AFQT Group II (Table 9) 

Those in mental category II display results similar to 
the general population Table 2 and those in category III 
Table 10. It appears through examination of the parameter 
estimates that more factors become significant and negative 
in the change from category I to II and below. 

In this model the personal characteristic variables, 
for marital status and race, result in significant and nega- 


tive estimates, consistent with the general population. The 
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TABLE 9 


PROBIT ESTIMATES OF PARAMETERS FOR AFOT GROUP II 


REGRESSION 
COEPE IC SENT 


N = 4,482 
Marital Status 

Number of Dependents 
Age at End of Contract 
Mid-Atlantic 

Black 

Other Race (Asian,etc) 
West/North/Central 
South-Atlantic 
East/South/Central 
West/South/Central 
Mountain Region 

Pacific Region 

New England 

Non-High School Graduate 
Some College Education 
College Education 
Junior ROTC Experience 
General Science 

Word Knowledge 

Math Knowledge 
Mechanical Comp 
Electronic Information 
Paygrade 

Moral Waiver 

Other Waiver 

Admin Support MOS 
Intelligence MOS 
Logistics MOS 

Combat Support MOS 
Elec. Equip. Repair MOS 
Communications MOS 
Aircraft Repair Ord. MOS 
Supp iyo s 

Mechanic MOS 

Aircraft Operations MOS 
Months in Delayed Entry 
Summer Enlistee 

Number of Promotions 





INTER CEES 
9837625 


PEARSON GOODNESS OF FIT CHI SQUARE=4394.026 DF= 


*SIGNIFICANT AT 10 PERCENT. 
**SIGNIFICANT AT 5 PERCENT. 
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COEFFICIEME 


4443 


/S.E. 


-8 .276Gpe0 > 
1.15296 
-1.763268 
1.34024 
-4.427559—35 
-1 50900 
3759S 
-.24044 
-.85640 
-.86008 
-1.10410 
2.34160 s 
1.54408 
1.3720 
~44189 
L.otze 
-1.66470 
- 0l3ice 
—] 6 
-1.77529 
~98672 
2.252048 
—6 . 3316 see 
1.41245 
13 7ine 
10.1743 
-3.477/ Ga 
-7 . 26008. 
-8 .30350** 
-6 .83301** 
-5.83100** 
-9.243390 4 
-6.60564** 
-6.69488** 
-6.70523** 
-2.68826** 
-8 .4233 70 
3.143875 


INTERCEPT se 


22.22476 


P= .697 


regional variables of Pacific and New England result in pos- 
itive effects on quits, but only the Pacific region variable 
was Significant at the 5 percent level. 

The education variables were not significant in this 
model. Note, however, that the estimate with the largest 
positive parameter estimate was those with college degrees, 
while the non-grads, and those with some college had a far 
smaller impact on quits. This result further supports the 
thesis that to obtain a high enough return on human capital 
to effect the quit decision a degree is needed. 

Finally, this group's behavior with respect to speci- 
fic MOSs is consistent with the general population. The 
variables are negative and significant at the 5 percent 
level. Those in the administrtive support have the highest 
negative effect on quits, and those in electronic equipment 
repair the smallest negative effect. 

This model correctly predicted 95.5 percent of all 


those in mental category II who quit. 


San AFOT Group III (Table 10) 

This model's estimates of personal characteristic var- 
lables coincide with those of the general model. Marital 
Status and race have significant negative effects on quits. 
The regional variables for the Pacific and New England are 


again poSitive but not significant. 
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TABLE 10 


PROBIT ESTIMATES OF PARAMETERS FOR AFQT GROUP III 





N= 6,541 COEFFICIENT /S.Ee 
Marital Status —-§ 1772 
Number of Dependents -.36817 
Age at End of Contract -~]1 .56926 
Mid-Atlantic - 6580 
Black ~ll .OSsaZ 2 
Other Race (ASsian,etc) -1.97821 
West/North/Central -.60764 
South-Atlantic -1.69130 
Fast/South/Central ~81841 
West/South/Central -.68487 
Mountain Region -.91249 
Pacific Region I 2GZ2 
New England o/ 2558 
Non-High School Graduate 1.54018 
Some College Education -.09605 
College Education 1.66251 
Junior ROTC Experience —. 26250 
General Science 1.61645 
Word Knowledge —-2.92783-> 
Math Knowledge -2.93298** 
Mechanical Comp ~38239 
Electronic Information 09517 
Paygrade -10.4520222 
Moral Waiver 2.37 0c ae 
Other Waiver 229379 
Admin Support MOS -10.26586** 
Intelligence MOS -3.24606** 
Logistics MOS -7.70808** 
Combat Support MOS -9.04625** 
Elec. Equip. Repair MOS -5.8552 6m 
Communications MOS 8. 405s 
Aircraft Repair Ord. MOS -9.79907** 
Supply MOS -8§.15142** 
Mechanic MOS -9 .65505e6 
Aircraft Operations MOS -6.87496** 
Months in Delayed Entry -.46965 
Summer Enlistee -9.81386** 
Number of Promotions 1.990462 
INTERCEPT INTERCEPT/SE 
9.93189 27./9639 
PEARSON GOODNESS OF FIT CHI SQUARE=6677.658 DF= 6502 P=.063 


*SIGNIFICANT AT 10 PERCENT. 
**SIGNIFICANT AT 5 PERCENT. 
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The education variable of some college was’ the only 
one which indicated a negative effect on quits. However, 
this factor 1s near zero and not significant. As antici- 
pated not having a high-school degree had a positive effect 
on quits, and having a college degree had a large positive 
effect on quits. These results all support previous litera- 
ture (Buddin, Ref. 11 and Blandin, Ref. 12) which indicate 
that those with high school degrees are the "best bet" given 
the Marines' goal to maintain quality people. 

The variables for paygrade and job specific MOSS were 
all negative and significant at the 5 percent level. The 
administrative support and electrical equipment repair MOSs 
once again had the largest and smallest negative effects on 
@orcting. The promotion variable was positive and signifi- 
cant at the 5 percent level. The overall effect of promo- 
tion on this group was about half that of the general 
population model. 

This model correctly predicted 80.1 percent of all 
those in mental category III who quit. 

4. AFQT Group IV and V (Table 11) 

Those in mental category IV and V generally require a 
waiver to enter the Marine Corps. In this sub-sample there 
waS no one with a college degree or in the intelligence MOS 
field. This group is the least recruited and quotas exist 
as to how many are allowed to enlist. As a matter of policy 


the Marine Corps needs to evaluate whether this group 
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TABLE ll 


PROBIT ESTIMATES OF PARAMETERS FOR AFOT GROUPS IV AND V 


REGRESSION 
COBFPE FQREnNE 


(N = 884) 


Marital Status 

Number of Dependents 
Age at End of Contract 
Mid-Atlantic 

Black 

Other Race (Asian,etc) 
West/North/Central 
South-Atlantic 
East/South/Central 
West/South/Central 
Mountain Region 
Pacific Region 

New England 


Non-High School Graduate 


Some College Education 
College Education 
Junior ROTC Experience 
General Science 

Word Knowledge 

Math Knowledge 
Mechanical Comp 
Electronic Information 
Paygrade 

Moral Waiver 

Other Waiver 

Admin Support MOS 
Intelligence MOS 
Logistics MOS 

Combat Support MOS 


Elec. Equip. Repair MOS 


Communications MOS 


Aircraft Repair Ord. MOS 


Supply MOS 
Mechanic MOS 


Aircraft Operations MOS 
Months in Delayed Entry 


Summer Enlistee 
Number of Promotions 


PEARSON GOODNESS OF FIT 


CHI SQUARE=1684.642 


*SIGNIFICANT AT 10 PERCENT. 


**SIGNIFICANT AT 5 PERCENT. 
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COEFF ICI En 


/S.Ee 


~2. 70s o= 
—. 13 Ge 
Vas 
1.39330 
-5.498226-3 
~-69872 
- 0207 
° 28036 
-.10609 
1.26159 
-1.34420 
-.44606 
1.40245 
~89445 
~ 30500 
-00000 
-.61254 
-.90434 
~58057 
-2.13070)-4 
~90518 
-07079 
<5 Sl Sone 
] .O2GieZ 
-.235008 
-2.33640" = 
-00000 
-3.59134** 
-3.125 736 
-3.42093** 
-2./6745 
-2.6735 70a 
-2.03 13474 
-3.6413m5 
-1.90936* 
-3.94772 
-1.14624 
2.333600 


INTERCEPT/SE 


9.67/52 


847 P=4E-32 


provides a sufficient substitute in quality and Wacancity Eo 
meet future manpower needs given the recent decline in the 
available population. 

The model results show that with regards to personal 
characteristics this group behaves similarly to the general 
population. Differences occur in the education factor which 
have large positive effects on quits, as opposed to the high 
school graduate estimates. This model indicates that while 
in the short run those from this category (IV and V) may 
quickly fill recruiting quotas, their higher propensity to 
quit will lead to manpower shortfalls in the future. 

Finally, with respect to job specific MOSs the "signs" 
and overall effect for this group were inconsistent with 
previous models. This result is most probably due to crowd- 
ing of the lower mental category personnel into non- 
technical specialities. It is interesting to note that in 
this model the promotion variable had the largest positive 
effect on quits. This is difficult to explain since those 
with the most promotions would, in my opinion, have better 
and more rewarding alternatives available to them in the 
Marines. More research iS necessary to determine what fac- 
tors affect the promotions of categories IV's and V's, data 
which was not available for this thesis. 

This model correctly predicted 94.7 percent of those 


in categories IV and V who quit. 


an bey 


V. CONCLUSIONS 


The most significant effects throughout the models were 
seen in the personal and job-specific characteristics. 
Being married had a significant and negative effect on quits 
in all models. It appears that this result is a function of 
the higher cost of quitting incurred by married Marines, who 
receive greater allowances for housing, an implicit larger 
benefit for family health care, and greater freedom in 
determining the mix of goods they desire to purchase with 
their housing and subsistance allowances. The next signifi- 
cant personal characteristic, being black, resulted in 
Significant negative effects on quitting. This factor Ffe-s 
mained unchanged in "Sign" and varied little regardless of 
education, marital status, education or AFQT group. Ths 
indicates that blacks, specifically, receive a higher 
utility from the compensation and benefits, both pecuniary 
and non-pecuniary received in the Marine Corps versus the 
Civilian labor market. The results reflects the attitude of 
at least perceived discrimination in the civilian labor 
market, and provides evidence for the Marine Corps recovery 
from the racial strife which existed in the late 70's. 

The job-specific characteristics were also stable and 
Significant as indicators of quits in all models. The 


omitted factor was infantry, and in all other MOS's the 
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overall effect on quitS was negative and significant. 
Specifically, in the occupations considered more desirable, 
such aS administrative support, logistics, and _ general 
mechanics there were large and significant negative effect 
Smequits. As a result, these fields are typically over- 
crowded. The more technical jobs with good transferrability 
of skills to the civilian labor market had the smallest 
negative effect on quits. The electronic equipment repair 
and communications MOSs were smallest and as a result these 
fields suffer from manpower shortages. 

In attempting to model education and ability on the pro- 
bability of a quit resulted in findings supported by previ- 
ous literature. That is, that high school graduates, from 
AFOT Groups II and III were the "best bet" for continuing to 
serve in the Marine Corps past their initial enlistment. 
Additionally, the variables for math knowledge and_ word 
knowledge from the ASVAB were’ significant, and had a very 
small negative effect on quits. 

The charateristics modeling census region were disap- 
pointing. In most models only one or possibly two variables 
became significant at the 10 percent level. However, a con- 
Sistency throughout the models existed for those from the 
Pacific and New England regions in that there was a positive 
effect on quits. A future study would want to approach 


these regional factors along with data on the economic 


eg 


environment to try to establish if certain regions tend to 
produce a Marine who will be more likely to quit. 

If future study could be carried on from this) point it 
is recommended that two approaches be taken. First, the 
analyst should attempt to obtain information on perceptual 
factors of Marine Corps life such as in the 1985 Department 
of Defense Survey of (Milivtarnjeeersonncie By matching these 
files to the individuals' records, one may be better able to 
establish inferences between perceptions and actual 
behavior. Second, a more detailed analysis of quit behavior 
within specific occupational fields might be done to reduce 
any conflict that may arise because of the MOS grouping 


technique used in this thesis. 
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